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Pull and Push 


NCE in a while a man gets a good job through a pull with the big 
boss. But this does not happen half so often as some suppose. @] The 
surest way to get a better job is to learn all there is to know about 

your own job, and then start in to learn all there is to know about the better 
job which you would like to have. There are men in our company and in 
every company who have got to the top by this very process. 


The best example of learning the next job ahead is found in the sheet 
mill where the matcher and doubler and catcher and rougher, if they are 
anxious to get ahead, are constantly slipping over and doing part of a heat 
or a whole one for the man just ahead. This is the way rollers are made. 


But if the matcher, or doubler, or catcher, or rougher is afraid that he 
will do a little work without getting paid for it, he is likely never to become 
a roller, for there isn’t any other way to become one. 


One reason why some men do not get ahead faster is that they do not 
know what happens to the iron, either before or after they have done their 
particular stunt with it. If the iron goes bad on their hands, they may not 
know whether it is their own fault, or the fault of some one earlier in the 
process. If sheets are rejected by the inspector, they do not know, nor seem 
to care, where the cause of rejection arose. 


If any ambitious Armco man anywhere along the line between the open 
hearth and the shipping department would come out a little early and spend 
a few half-hours a week in other departments, watching what happens to the 
material there, there would be two possible results.. First, it would greatly 
improve Armco products and processes; and, second, it would greatly im- 
prove the chances for advancement of the man who would thus invest a part 
of his spare time.—American Rolling Mill Company Bulletin. 
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Billet to Bridge 


The Philadelphia-Camden Bridge Approaches Completion—Next 
Fourth of July Will Witness Its Opening 
By FRED J. CROLIUS 


HE world’s longest and most impressive suspension 
"Triage is now nearing completion. Ferry passengers 

across the Delaware River have watched with grow- 
ing interest, almost with awe, the gradual growth of this 
engineering and architectural colossus. 


It spans the river at a height of 137 feet, slightly 
higher than any other of our familiar suspension bridges. 
The over-all length of the Camden bridge is nearly two 
miles, including the approaches, while the actual dis- 
tance between the steel towers is 1,750 feet. 
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FIG. 6.—Piles of 4 in. x 4 in. steel billets at the Mlonessen Plant 
of Page Steel & Wire Company, piled, tested and numbered, 
ready for their journey through the heating furnace and mills 
and wire drawing benches, to emerge m the forin of the 
strongest wire ever made. 


The anchorages of the bridge weigh more than 400,- 
OOO tons, calculated as over 20 times the total load the 
cables will ever have to sustain. The two anchorages 
contain over 300,000 cubic yards of concrete, solid ma- 
sonry, and the balance of the total weight is made up 
of the granite facing, which will carry the carved embel- 
lishments, such as the arms of the states of Pennsyl- 
vania and New Jersey, and of the cities of Philadelphia 
and Camden. 

Rising upon these massive anchorages are the struc- 
tural steel towers, 385 feet in height, and from this height, 
as a point of suspension, can be seen the suspending 
cables. In these cables, 30 inches each in diameter, are 
encased 18,666 galvanized cable wires; the total length 
of the cable proper is 3,550 feet, while the total of all 
the wire in these cables exceeds 25,000 miles. Surely an 
achievement for any organization and a heavy responsi- 
bility for the engineering organization who created it 
and carrying it to a permanent conclusion. 

These main cables weigh approximately one ton per 
lineal foot, and are calculated to carry a maximum load 
of 60,000 tons, 70 per cent of which will represent the 
weight of the bridge itself, and 30 per cent the weight 
of the traffic. Traffic will be divided between four main 
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railway tracks, a 57-foot roadway and two 10-foot foot- 
ways. 

The actual “out in front” construction of such a bridge 
is always interesting, but seldom does the average on- 
looker give a thought to the important arrangements 
necessary to make this work possible. It is impossible 
to overestimate the detailed care in the bridge engineer- 
ing drafting rooms, and the fabricating shops. As the 
construction engineers bolt together in the bridge center, 
ready for permanent riveting, the two structural ends, 
which have been assembled separately, starting from both 
towers, that simple joining is silent proof of the accu- 
racy of engineering calculations. An unexpected de- 
velopment during erection emphasized this. 

Early in June, one of the main towers was found 
to be leaning. When the work of placing the roadway 
steel began, four separate crews of workers were em- 
ployed. One crew worked outward from the Camden 
tower toward the center of the river, and another crew 
worked similarly from the Philadelphia tower ; these were 
the main span erectors. 

On the spaces which separate the towers from the 
anchorages, known as the side spans, one crew worked 
from each tower toward the shore. Upon the relative 
speeds with which these crews progressed depended the 
“balance of the structure.” 

\Vork on the river side of the Philadelphia tower 
proceeded faster than on the Camden side and the Cam- 
den tower developed a lean of more than 12 inches. 


FIG. 3.—An elevation of the continuous billet heating furnace, 
where the billets are continuously brought to the exact tem- 
perature for rolling. Note in the lower foreground, a white 
hot billet emerging onto the roll train ready to enter the mill. 


Construction work was then concentrated upon the 
unbalanced sections, and as the equilibrium of load was 
again re-established the tower assumed its normal posi- 
tion, and the work of joining proceeded as per schedule. 

As the main elements of a suspension bridge are the 
main cables, the details of construction are always of 
interest. 
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FIG. 1.—An unusual view of the new suspension bridge across the Delaware River, showing the structural supports of the main 
roadway. Above are clearly shown the huge cables, and below a lighter from which the working materials are hoisted. 
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FIG. 4—The billets entering the first pass of the rod mill; rolled gradually down to rods, which then pass through various 
reductions and processes until cold-drawn into wire of the specificd dimension, 
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Fig. 1 shows an excellent view of these main cables 
taken at a time when only part of the roadway steel was 
in place; the cables can be seen with their dependent 
eye-bars. 

Fig. 2 shows the origin of the cables; piles of 4x4- 
in. billets piled, tested and heat numbered, ready for their 
journey through the mills and draw-benches, where the 
billets are converted into wire. 

Fig. 3 shows a typical continuous billet heating fur- 
nace at the Monessen plant of the Page Steel & Wire 
Company, which plant made the wires used in_ these 
cables. 
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FIG. 5.—A line of take-up frames. After the wire has passed 
through the spelter bath of the galvanizing unit it ts allowed 
to air-cool, and is then wound on these large reels. New 
Jersey Zinc Company metal was used in the galvanizing 
process. 


ig. 4 shows the billets entering the rod mull, where 
the various reductions bring the rod down to the correct 
wire size. This cable wire possesses a tensile strength 
of 223,000 Ibs. per square inch of cross section. 

Fig. 5 shows the take-up frames at Monessen, and 
reels upon which these 37,332 wires are wound. 


As a fitting climax, it is planned to open the Dela- 
ware bridge on the Fourth of July, 1926, during the ob- 
servance of Philadelphia's one hundred and fiftieth 
anniversary. 


Trade Associations Legal 


Organizing the units of an industry into a trade 
association to deal with its common problems is both 
legal and desirable, declared E. W. McCullough, man- 
ager of the Department of Manufacture of the United 
States in an address at Detroit before the Society of 
Brass Manufacturers. 
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“Moreover,” he continued, “recent decisions of the 
United States Supreme Court have made it clear that 
information vital to the industry may be gathered and 
passed on by the association to its members and made 
available to the public without governmental interfer- 
ence, provided that, at all times, such information is 
mot used in any way as a vehicle for price-fixing or 
curtailing production.” 

Mr. McCullough went on to say that “the largest 
units in industry have their organization and equip- 
ment for gathering factual information useful for in- 
telligent management. The smaller units, unable to 
finance individually the gathering of similat informa- 
tion, if we construe the recent Supreme Court de- 
cisions correctly, may organize an association and set 
up within such organization machinery for rendering a 
like service and without contravention of law.” 

“After a trial of more than a half century,” he said, 
“the trade association has proven its worth as a 
medium for service to the members of an industry who, 
elthough they continue their relations as competitors, 
yet work together co-operatively in dealing with non- 
competitive problems which come before them from 
time to time. 

“Among the studies which have profited such asso- 
ciations most are those relating to research, scientific 
and general, simplification and standardization, cost 
accounting, setting up qualified standards, arbitrating 
differences, setting up of codes of recognized trade 
practices, the establishment of technical schools, etc. 
In other words, those problems the study of which is 
valuable as information to the industry and the solu- 
tion of trade questions, marks advancement. 


“Trade associations in their early beginnings were 
largely organized for defensive or offensive purposes— 
a sort of protective agency—while today the objectives 
cf the modern trade association are largely, if not all 
together, for the enlightenment and progress of the 
industry rather than for direct personal benefit of its 
members. 

“The Chamber of-Commerce of the United States, 
whose constituent membership represents so large a 
percentage of trade associations, has continually given 
attention to the problems and the progress of these as- 
sociations and has rendered most valuable aid in work- 
ing the Government for a better undertaking as to 
what they might or might not do. 

This Chamber of Commerce movement which has 
so thoroughly taken root as a typical American insti- 
tution, has resulted in such a very wide correlation 
of incident activities as to defy appraisal. The sup- 
port of this body by any desirable organization is al- 
most a guarantee of success. 


“In the referendum of the chamber on trade associa- 
tion activities it frankly placed before the business 
organizations of the country eight questions relating 
to vital issues and received the unanimous endorse- 
ment of the position taken concerning them. This 
position has been confirmed as correct in the Supreme 
Court decisions recently delivered.” 


“It is well to keep in mind,” Mr. McCullough sug- 
gests, “that the decisions referred to change no laws 
and give no greater liberty to associations than before, 
but they do make clear the fact that many activities in 
which trade associations generally desire to engage 
are not in themselves under ban of law and if they are 
used intelligently and for the common good and not to 
create restraints in trade, there will be no interference 
with them.” 
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New Coke-Oven Types’ 


Carbonizing Capacity, Temperature Distribution and 
Heat Consumption 
By DR. ING. OSWALD PEISCHER?t 
PART II 


ITH the reduction of the chamber width and 

Vy with the recognition of the importance of di1s- 

charging the chambers at the right moment 

after complete carbonization of the charge, increased 

importance was attached to uniformity of heating. 

Owing to the absence of all heat compensation 

through over-distillation in the chambers, inequalities 

in the heating are immediately recognizable by the 
dark or light patches in the coke cake. 

Chambers not vertically tapered, such as were 
exclusively constructed up to the year 1917, tend 
to become hotter below than at the top. This 1s 
natural, since the highest combustion temperature 
and therefore also the strongest transmission of heat 
are obtained at the puint where gas and air meet. 
This applies all the more, the higher the initial tem- 
perature is, in the case of coal gas having a high 
heating value, therefore. much more than in the case 
of poor gases—produc er gas or blast furnace gas. In 
chambers with parallel walls, theretore, a retardation 
in the carbonization of the upper portions of the coke 
cake will always be found, so that when determining 
the carbonizing period in accordance with the state 
of the upper portions those nearer to the bottom of 
the chamber become overheated. By measuring the 
temperature curves at different heights in the center 
of the chamber by means of thermo-electric couples, 
the fact may be established that the upper portion of 
the cake often requires another two hours, or even 
more, to reach the temperature of the lower portion. 
Once it was recognized that overheating resulted in 
difficult combustion of the coke, and since the = re- 
quirements in respect of uniformity in the properties 
of the coke from one oven became even more string- 
ent, coke oven constructors turned their attention also 
to this question, 

Koppers solved the problem by utihizing the ¢x- 
perience gained which showed that by shortening the 
heat path the speed of coking was increasingly en- 
hanced. Tle made the chambers narrower at the top 
than at the bottom, that is he tapered them off in 
the vertical direction. Since, according to expertence, 
the coking speed increases very rapidly with the re- 
duction of the width of the chamber, a relatively sheht 
taper suffices to ensure simultaneous carbonization at 
all levels in the charge despite the fact that the wall 


*Iron and Coal Trades Review, London, England. 
Tissen, Germany. 
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temperature decreases towards the top. The first 
coke ovens of this type were built as far back as 1917; 
today there are already 1754 of these ovens in opera- 
tion at coke-works in Germany and abroad. In con- 
nection with the efficiency tests with the Koppers 
plant at the Bahnschacht Coke Works, measurements 
were made in respect to the temperature curve at three 
different heights in the middle of the chamber on the 
coke side and on the pusher side. The results ot 
these measurements show that there is only a tew 
nunutes difference in the time when the temperature 
at the top and bottom on the machinery side as well 
as on the coke side, become equal so that carboniza- 
tion is obtained practically at the same time at all 
points of the coking mass. (Fig. 2.) Thus the pur- 
pose intended by the upward tapering is achieved in 
the simplest and most ingenious way. 


The Koppers Company in America has sought to 
solve the problem of the uniformity of heating on 
other lines. Shortly after the war, the Koppers Com- 
pany appeared on the market with a type of coke 
oven which shows all the fundamental features of the 
Koppers’ type of construction and differs from it only 
in the method of drawing off the flue gases (Fig. 3). 
The horizontal flue of each heating wall is in com- 
munication with the flue of the adjacent heating wall 
hy passages above the roof of the chamber. In the 
‘ase of the original Koppers oven the flue gases alter- 
nate above the middle of the heating walls so that one 
halt of a heating wall is always traversed by ascend- 
ing gases, the other half ly discharging gases, where- 
as in the American Koppers Oven the gases above the 
roof of the chamber alternate in such a manner that 
the whole of one heating wall is traversed by ascend- 
ing the next one by discharging gases. This modifica- 
tion, according to Becker in the Koppers Company's 
publications, was necessitated by the change over te 
narrower chambers. For the majority of coke oven 
and blast furnace operators are, he states, of the 
opinion that especially from high volatile coals a het- 
ter coke can be produced in the narrow oven. He then 
goes on to state: “In making the oven narrower the 
coking capacity per 24 hours would necessarily le 
reduced unless a considerable multiplication of the 
operations would be resorted to. The first thought 
would naturally be to compensate for this by build- 
ing higher and longer ovens and thus increasing the 
tonnage per oven per 24 hours.” 
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Such was Becker’s statement before the Eastern 
States Blast Furnace and Coke Oven Association in 
Buffalo, N. Y., on October 5, 1922*, at a time when 
the five experimental ovens of this type, at the plant 
of the Chicago By-Product Coke Company of Chi- 
cago, had already been in operation since February 1, 
1922. This statement clearly shows that Becker as 
vet had not recognized or would not recognize the 
substantial increase in coking capacity resulting auto- 
matically, i. e., without any increase in the height 
and length of the chambers, from the reduction in 
the width of the chambers. At all events, a convinc- 
ing proof of the justification of Becker's modification 
of the Koppers oven could only be furnished by ignor- 
ing the dominant part played by the reduced width 
of the chamber in enhancing the coking capacity and 
attributing this increase exclusively to Becker’s modi- 
fication. From the necessity of enhancing the coking 
capacity by increasing the height of the chambers, it 
was sought to adduce the proof that, owing to the 
larger quantities of gas resulting from this increase, 
a horizontal flue considerably larger in cross section 
was required than in the case of the orginal Koppers 
oven, if it is desired to avoid enormous losses. in 
draught. This is the reason of the sub-division of the 
horizontal flue and the collection of the combustion 
gases at several passages above the roof of the oven. 


It must at once be admitted that bv this means the 
structurally troublesome horizontal flue can be re- 
duced in size. This is certainly an advantage, which, 
however, as will be pointed out later, involves certain 
disadvantages. This modification, however, contrib- 
utes in no way, not even in the slightest. to a more 
uniform heating. The heating flues are higher, and 
so the natural drop from below upwards in the flame 
temperature is further intensified. If in the experi- 
ments with the ovens in Chicago temperatures to 
some extent uniform were found in the middle of the 
chambers, this was no doubt mainly owing to a gen- 
erally-known measure, which is also applied by the 
Koppers Company, but which Becker, in his publica- 
tions, mentions only by the way. For if the dis- 
charge velocity is increased, for instance of the air 
trom the air nozzle by constriction by means of an 
inserted piece, the diffusion velocity between gas and 
air will be reduced and combustion retarded, while 
the transmission of heat will be diminished at the 
lower end of the heating flues owing to the higher 
gas-speeds at that point; the temperatures then be- 
come more uniform towards the top. 


Van Ackeren has made detailed observations as to 
the Becker oven in respect of firing from the technical 
standpoint.¢ No importance can be attached to his de- 
ductions, maintained with much expenditure of theory, 
which are intended to prove that the flue gases are 
better distributed and the losses in draught smaller 
in coke ovens with passages over the root of the 
chamber. In particular, with regard to the diminished 
risk of short circuits between oven walls with = dif- 
ferences in draught at both sides as claimed for the 


*Joseph Becker: “Modern By-product Coking and the New 
Koppers Company's New Combination Oven”. Published, com- 
plete or abridged, in the “Iron Trade Review, vear 1922, pave 
1058; Stahl und Eisen", year 1923, page 1479. and other Jour- 
nals. 

+J. Van Ackeren: “Heat Distribution in New Type Koppers 
Oven”. Min. Metallurgy, vear 1923 p. dO, Stahl snd Eisen, 
1923, p. 1479. 
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Becker oven by Becker and Van Ackeren in their 
publications, their statements relating thereto appear 
to require rectification. In the Koppers oven of the 
original type (Fig. 1) the middle pillar-wall a, and the 
connecting heating wall located above it, may be 
described as dangerous wall surfaces, since they ef- 
fect the separation of the ascending and discharging 
sides of the oven, the total area of these surfaces 1s 
about 18 sq.m. per chamber. In the Becker Oven 
(Fig. 3) the dangerous wall surfaces are constituted 
by every fourth regenerator wall b, which separates 
the air side and waste heat side and has an area of 
around 19 sq.m. that is considerably more than in the 
Koppers oven of the original type. Even although 
leakages may only result in losses in air, such losses 
may be detrimental to the heating of the correspond- 
ing heating wall and cause losses in heat. 


In the type of oven built by the firm Karl Still, 
Recklinghausen, it is sought to obtain a uniform heat- 
ing in the upper section of the chamber wall by stage- 
wise combustion of the heating gases (Fig. 4). In 
this type vertical passages, each having four outlets 
to each side of the heating flues, are provided in the 
connecting walls. Through these passages the com- 
bustion air is introduced at four different heights ito 
the heating flue, while the gas flows into this flue 
through a nozzle on the bottom of the heating flue in 
the usual manner. The idea of burning the gas by 
stages is not novel, being already embodied in Kop- 
pers’ German Patents Nos. 122790/1899 and 199103/- 
1907, The temperature curve likely to occur in the 
heating wall with this method of heating is theoreti- 
cally easy to trace. Assuming that four points of 
combustion are present, in which the same quantities 
of gas are burnt, that is one-fourth of the total amount 
of gas and air for each heating flue. then on the basis 
of these observations, of which, for the sake of brev- 
itv. only the results are here given, the theoretical 
initial temperatures and the theoretical temperatures 
of the gases close to the next point of combustion will 
be as follows: 


Theoretical temper- 


~ Theoretical ature of the gases 
initial near the next point 
temperatures of combustion. 
Ist point of combustion 1818° C, 1245° C. 
2nd point of combustion 1924° C, 1601° C. 
3rd point of combustion 1970° C. 1715° °C, 
deh opomt of combustion 2000° C, 1790° C. 


The temperature curve is graphically illustrated 
in Fig. 5. This shows that the initial temperature 
and the temperature of the flue gases increase more 
and more towards the top, which is easily understood, 
since the unconsumed portions of coal gas on their 
way to the top are continually reheated by the flue 
gases, so that higher initial temperatures must neces- 
sarily result. hese temperatures and the calculated 
combustion-gas temperatures naturally apply only 
theoretically. The temperatures actually occurring at 
the various points of combustion, however, behave 
approximately im the same manner as the tempera- 
tures calculated theoretically, that is to sav, the cham- 
ber walls become hotter at the top than at the bottom 
—the position has been exactly reversed by combus- 
tion in stages. By suitable dimensioning of the cross 
sections of the air outlets the temperatures might, 
perhaps, be equalized, provided the most perfect con- 
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trol of the draught conditions in each heating flue is 
possible. 


Compared with the method of obtaining an equal- 


ization of temperature in the top of the chamber by 


tapering the chamber width or by means of suitable 
adjustment of the gas velocities in the heating flue, 
Still’s process appears very complicated and difficult 
of control. 


The firm of Collin, in Dortmund, according to their 
German Patent 189326, heat the flues alternately from 
above downwards and from below upwards, the points 
of combustion of the introduced heating gas being 
located above and below respectively; the air for the 
upper point of combustion being admitted through 
open air passages in the connecting walls separating 
the heating flues which in the next heating period, 
when combustion takes place from below upwards, 
serve for the discharge of the flue gases. There can 
be no doubt that by this process a uniform heating 
of the heating flues may be obtained. but this advant- 
age entails technical disadvantages in respect to fir- 
ing. Difference in pressure exist between connecting 
passages and heating flues, owing to which the danger- 
ous wall surfaces, which may give rise to short cir- 
cuits, assume considerable importance. 


Heat Consumption. 


According to the results of researches hitherto 
carried out, the distillation of coal of geological age. 
such as is used in coking plants proceeds without 
heat consumption, that is to say the endothermic and 
exothermic processes are approximately in equilibri- 
um*. Thus the heat supplied to the coke oven serves 
the sole purpose of bringing the coal to the distillation 
temperature. The heat requirements of a coke oven 
are divided into: 


1. Gas and vapor heat. 

2. Coke heat. 

3. Radiation and conduction. 
+.. Loss by waste-heat. 


Among these quotas of heat expenditure the gas 
heat is a constant quota which can scarcely be in- 
fluenced. Of the coke heat the amount lost in the 
quenching operation is all the greater the wider the 
chambers are, for with the width the temperature 
prevailing in the outer layers of coke which is re- 
quired to conduct the heat up to the center also in- 
creases. Furthermore, the coke heat assumes un- 
profitably high proportions if the heat is not uniform. 
viz., for the purpose of completely carbonizing 
shghtly heated portions, strongly heated portions 
have to be overheated. The item in heat expenditure 
most easily influenced is that due to radiation and 
conduction. This item can be substantially reduced 
by effective heat protection of the oven as well as by 
the use of narrow chambers, since, as shown above. 
with the same oven dimensions a considerable in- 
crease in coking capacity is obtained with narrow 
chambers, so that the heat expenditure in respect of 
radiation and conduction is reduced in the same pro- 
portion. The influence of the different coking capacity 
of the ovens in two plants of the same type may be 
traced mathematically as stated below: , 


* J. D. Davis and Palmer B. Place: “Thermal Reactions of 
Coal During Carbonization”, Fuel, year 1924, p. 434. 
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Taking 1 kilo of coked cual: 

W,, W, indicate total heat expenditure. 

st,, st. indicate heat expenditure in radiation and 
conduction. 


#,, Z. Indicate gas heat. 
k,, k, indicate coke heat. 
a,, a, Indicate loss by waste heat. 
Then, generally, 
wost+tet+ko+a 
a ae 


q may be described as the effective heat consumption, 
since, In contradistinction to the loss by waste heat, 
it is absorbed by the oven. The waste-heat loss § 
proportional to the total heat expenditure w. 


Therefore 


in which n is a factor which represents the heat con- 
sumption in the waste gases per unit of the heat sup- 
plied to the oven and which, for a given oven system. 
may be regarded as a constant*. From the foregoing 
it is seen that: 


a — W Th 


Qh ees Qe 


Wee qe Wy Se NG ; 
l1—on l1—n 
ae Ga. : 

= —, 1e., the total amounts of heat to be used 
W, q, 


in two plants behave as the effective amounts of heat. 
The equation may also be written as follows: 


w, st, + k, + @, 
Wy st, + ky + 81 


A simple consideration, which may be easily test- 
ed mathematically, now shows that in two plants of 
the same type and having surfaces of the same ex- 
tent, but with different width of chambers and there- 
fore different coking capacity, the specific expendi- 
ture in coke heat and gas heat will be approximately 
the same, whereas the specific loss in radiation in the 
plant with narrow chambers becomes smailer in pro- 
portion as its coking capacity 1s increased. Thus. 
if I., and [., respectively indicate the coking capacity 
of these plants, then: 


L 
— st + ki + 8, 
W, Tos 
= 3 
W, st + k, + g, 


Applying this equation to the foregoing example ot 
two plants, one with chambers 50 mm. in width, the 
other with chambers 350 mm. wide, it is found that: 


With chambers 500 mm. in width and having 
parallel walls 600 to 650 Cal. per kilo of coal with 10 
per cent of water, are guaranteed and are in fact ob- 
tained. In this total heat expenditure the items are 
approximately as follows: 


Cal. 
Gas and vapor heat........... 0.00.00 ees 137 
CORK: Heat <tceswcsit Wanna ee tne tee tew eas 137 
Radiation and conduction................. 209 
Loss by waste heat...............0000 00 91 
624 


*With a waste heat temperature of t deg. C. a net gas calorific 
value H per cubic m., a mean specific heat cp. of the waste gases 
per cubic m. and a waste heat volume v from | cubic m. coal 
gas will give: n= (v.cp.t. = H). 
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The calculation of coking capacity for both plants 
showed a ratio between the outputs of 


LL l 
ae ee A O08 
Mess 1.644 
Wo 
With the use of equation 3, we then get — = 0.846, 
W, 


that is to say if in the plant with chambers 500 mm. 
in width the heat expenditure per | kilo of wet coal 
is 624 cal., in the plant with chambers 350 mm, in 
width the amount is reduced to about 528 cal. Thus, 
with the increased coking capacity the specie loss 
by radiation is diminished, as the total expenditure for 
radiation and conduction per 24 hours is distributed 
over a large quantity of coal, while the specific con- 
sumption in gas heat and coke heat remain about the 
same. With regard to the coke heat, certainly, this ts 
only approximately correct. for, as already stated, the 
losses in heat in the coke are larger with wide cham- 
bers than with narrow chambers. Moreover, the uni- 
formity of heating has also an influence on the losses 
in heat in the coke. In practice, therefore, the heat 
consumption of an oven slightly tapered towards the 
top and with chambers 350 mm. in width will still be 
less than $28 cal. per kilo of wet coal. 


This fact has also been established during the eth- 
ciency tests at the three Noppers plants, viz. at the 
Coke Works of the Thyssen Blast Furnace and Steel 
Works in Hamborn, the Consolidation Mining Com- 
pany’s Coke Works in Gelsenkirchen, and the Bahn- 
schacht Coke Works in Waldenburg. The results 
of the tests and the essential measurements of these 
plants are shown by Vable No. 1. It was found that 
the heat consumption per kilo of wet coal in the two 
plants of 400 mm. in width at the Thyssen Works and 
the Consolidation Works was 492 cal. and 495 cal. 
respectively; at the Bahnschacht plant. with cham- 
bers 350 mim. in width, it was only 480 cal. In re- 
spect to dry coal the lowest heat consumption was 
reached at the last named plant. 1e., 422 cal. 


Such exceptionally low heat — consumption fig- 
ures of course have been established and repeatedly 
verified in taking all the necessary precautions when 
carrying out the measurements during the tests. Hlow- 
ever improbable such low heat consumption may ap- 
pear in comparison with the usual heat expenditure 
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for the wide-chambered oven, it may be readily ex- 
plained with the aid of the foregoing statements. 


Summary. 


We see that since about the vear 1917 the art of 
coke-oven construction has made very considerable 
progress. Economic results were obtained in coking 
work on a scale that could not have been foreseen. 
If we enquire as to the constructive measures which 
gave rise to them, we find that the narrow chamber 
type, such as was first introduced by Koppers and 
which has been repeatedly held up as a model to be 
aimed at is the principal factor in these results. From 
the standpoint of effect. the heating. which has. been 
brought to practical perfection, and the uniformity of 
heating thereby obtained, take a secondary place. 


TABLE TI. 
RESULTS FROM NEW KOPPERS PLANTS 


Coke works of 
the Prince 
Pless Mining 


Coke works of 
the Friedrich 
Thyssen Mining 


Coke works of 
the Consoida- 


Plant: Company in tion Mining Administration 
Hamborn Cc in Waldenburg 
Bruckhausen sa eds Bahnschacht 
Colliery Gelsenkirchen Colliery 
; Batt. IT Sept. 22 
Date of PUG bee , 192 : 
te starting Batt. II Feb. 24 July 1924 May 1924 
Number of ovens... 2x65 50 30 
Poor gas or Poor gas or Rich gas 


Kind of heating.... 


rich gas rich gas 

Mean width of 

chamber ......... 400 mim. 400 mim. 350 mim. 
Ovens discharged 

ally flaweann Goa Ry 2x88 606 60 
Moisture in coal.... eae ter 9.8% 106 
Net coking time.... 17'4 hrs. 17'4 hrs. 1114-114 hrs. 
Gross ceking.time.. = 174 hrs. 18 hrs. 12 hrs. 
Coal carbonized 

per chamber 

per 24 hrs........ 15.4 tons 14.5 tons 16.0 tons 
Coal carbonized 

in plant per 24 

HOUPS: savtsoe secs 2x 1000 t. 725 tons 500 tons 


Heat consumption 
per kilo of wet 


COAL Casedid oud 492 Cal. 495 Cal. 480 Cal. 
Heat consumption 

per kilo of dry 

COAL sss cosas 429 Cal. 440 Call. 422 Cal. 


The American Version 


A Criticism of This Foreign Viewpoint by One Thoroughly 
Qualified to Speak 
By F. W. SPERR 


N the paper “New Coke Oven Types” which appears 
| in July and August issues, Dr. O. Peischer attempts 

among other things to mininize the importance of 
the Becker Oven. 

Dr. Peischer of [cssen. is in the employ of Hein- 
rich Koppers, Iessen, and has general charge of pro- 
paganda and publicity. AA favorable consideration of 
the Becker oven from this source is hardly to be ex- 
pected, since competitors of Heimrich Koppers are now 
building these ovens in Europe. 


Google 


Dr. Peischer has never had an opportunity to ob- 
serve the Becker Oven in operation. His discussion 1s 
not based on practical experience, but upon unsound 
theory. There seems to be no necessity for under- 
taking to enlighten Dr. Peischer and his associates 
in these matters and it is not my intention to open 
a long controversy on this subject, but your readers 
may be interested in the following brief observations: 


1. The American Koppers Company has installed 
in Amertca about as much Koppers oven capacity as 
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exists in Germany, and probably knows as much about 
the merits and defects of this oven as anvone in Ger- 
many. It has also built a great many Becker ovens 
and has decided to build Becker ovens exclusively, 
although it could go on building Koppers ovens if it 
so desired. It undoubtedly knows a great deal more 
about Becker ovens than anyone in Germany. 

2. The American Koppers Company tried in a 
great many ways to overcome the defects in the old 
Koppers oven. At the suggestion of ITeimrich Nop- 
pers, it tried to overcome these defects by the use of 
vertically tapered oven chambers. It has made a 
very careful study of the results as secured by the 
German tapered design, as compared with those ob- 
tained by the Becker oven without taper, and is 
satisfied that the Becker oven is vastly superior and 
requires no taper. 


In the past three and one-half years, 1337 Becker 
ovens, with an annual carbonizing capacity of about 
11,000,000 tons of coal have been contracted for in 
America. In the case of each contract, the superiority 
of the Becker oven to the Koppers oven has been 
conclusively demonstrated to the prospective pur- 
chasers by actual oven tests on their own coals. 


It ought to be obvious that the American engineers, 
upon whom rests the responsibility of buying coke 
oven plants, are perfectly competent to judge he- 
tween the outstanding differences in the performance 
of Koppers and Becker ovens. 

3. So far as vertically tapered walls are con- 
cerned, the American Koppers Company has the full 
right to build the Becker oven or even the Koppers 
oven, with such walls if it so desires. 


4. It is well recognized by coke oven designers 
that the necessities in regard to the size and location 
of the horizontal flue constitute a serious limitation 
in the design and operation of NKoppers and similar 
ovens. Heinrich Koppers in his recent Fnglish Pat- 
ent No. 204.345 filed September 25, 1923, and accepted 
May 22, 1924, states “the horizontal channels extend- 
ing along the tops of the heating flues and connecting 
the same introduce a dithculty in regard to securing 
the proper distirbution of the gases, because for con- 
structonal reasons the horizontal channels must. be 
comparatively small, though they have to take the 
whole of the waste gas from the heating flues of half 
the oven. The quantity of wase gas is considerable, 
more particularly if poor gas is used for heating...”. 
By “poor gas” he means producer gas or blast furnace 
gas. He then proceeds in this recent British Patent 
to disclose that he conveys gases from the horizontal 
flue of one or several heating walls across the top of 
the oven chambers into the horizontal flue or several 
of them, of other heating walls, and in such way makes 
It possible to reduce the cross section of the horizontal 
flue and eliminate those disadvantages that are stated 
in the hereinbefore quoted part of his specification, 


thus adopting the same priineiple that is emploved in 
the Becker oven. 


9. In comparing the Hue designs of the Becker 
and Koppers ovens, Dr. Peischer freely admits the 
superiority of the Becker oven design in the follow- 
ing words: “It must at once be admitted that by this 
means the structurally troublesome horizontal flue 
can be reduced in size. This is certainly an advantage 
Which, however, as will be pointed out later, involves 
certain disadvantages.” 
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6. The first disadvantage which he claims is: 
“The heating flues are higher, and so the natural drop 
from below upwards in the flame temperature is fur- 
ther intensified.” It is well recognized that one of 
the principal defects of the Koppers oven is that the 
vertical heating flues are considerably too short for 
the uniform application of heat to the coal mass. This 
is due to the large size of the horizontal flue, and the 
fact that its location cannot be changed without en- 
countering other serious difficulties. The increased 
height of the vertical flues is one of the outstanding 
advantages of the Becker oven. 


In the same paragraph, Dr. Peischer admits that 
the distribution of flame heat in vertical flues can be 
controlled by air port design, thus nullifying his own 
objection to the height of the flues. As a matter of 
fact, the heat distribution in Becker ovens 1s so well 
under control, that a number of batteries have oven 
chambers 13 to 1314 feet high, or two feet higher than 
the European maximum. 


7. The second disadvantage claimed, is that the 
somewhat increased area of the Becker oven regener- 
ator partition wall separating air and waste gases pro- 
vides a greater opportunity for leakage. Actual tests 
have shown that the regenerator leakage is not more, 
but in fact less than in the Koppers oven. The reason 
for this is that the Becker oven regenerator partition 
walls are solid and continuous from end to end, where- 
as in the Koppers oven these walls are provided with 
expansion joints which never close up, and which 
provided relatively easy passage to air and waste gases 
In adjoining regentrator chambers. 

8. Narrow coke ovens are not a modern innova- 
tion, as Dr. Peischer seems to think. Forty years ago* 
a battery of twenty-five 1414-inch Semet-Solvay ovens 
were put into operation at Havre Colliery. These 
ovens were 30 feet long and 5 ft. 8 in. high. A battery 
of thirty ovens having the same dimensions were put 
into operation at Northwich, Cheshire during the fol- 
lowing year. Therefore, the mere reduction in width 
of ovens cannot be credited to Heinrich Koppers. 

9, Vhe American Koppers Company, and un- 
doubtedly Mr. Becker, also, has long known that 
when oven width is reduced, there is a somewhat 
more than proportional reduction in the coking time. 
}for example, Ramsburg and Sperr in a paper given in 
1917 before the American Institute of Mechanical En- 
gineers stated: “It becomes apparent at once, in a 
comparison between a 16-inch and a 20-inch oven, that 
the following is true....... With the same wall tem- 
perature, more coke can be made per day in the nar- 
rower oven than in the wide one.” 


10. However, the effect of oven width on the rate 
of coking is not nearly so great as Dr. Peischer claims. 
American coke oven operators will at once apprecate 
the absurdity of his attempt to compare a 24-hour cok- 
ing time in 19.7-inch ovens with a 12-hour coking time 
in 13.7-inch ovens. In American practice, a coking 
time of 18 hours or less is obtained in the regular 
operation of 19.75-inch ovens. 

* * * * 


All of this simply means that Dr. Peischer has 
imade statements which are not based on facts, at 
least s ofar as the American coking industry is con- 
cerned, and that his article is decidedly misleading. 


*R. A. Mott. “By-Product Coke-Oven Practice—V”, Fuel in 
Science and Practice, pp. 185-193, May 1925. 
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Current Literature on Ferrous Metallurgy 


By E. H. McCLELLAND* 


Analyzing blooming mill operation. W. H. Bailey. 
Iron Trade, v. 76, June 4, 1925, p. 1454-1455. 


Annealing iron and steel in the electric furnace. Har- 
old Fulwider. Fuels and Furnaces, v. 3, July 1925, p. 
731-732. 

Balance reactions in steel manufacture. A. McCance. 
Iron and Coal Trades Rev., v. 110, June 19, 1925, p. 
1002-1003. 

Serial. 

Centrifugal casting calculations. Robert k. Wood. 
Metal Ind., v. 23, May 1925, p. 186-189. 


Discussion of article in Blast Furnace and Steel Plant, July 


Chemical reactions of the basic electric process. Frank 
T. Sisco. Jron and Coal Trades Rev., v. 110, June 12, 
1925, p. 953-956. 


Composition and functions of slag. M. J. Bradley. 
Fuels and Furnaces, v. 3, July 1925, p. 721-724. 


Cutting tomorrow’s labor costs. H. A. Frommelt. 
Iron Age, v. 115, June 18, 1925, p. 1773-1774. 

Apprentice training in foundry work, promoted by Milwaukee 
Metal Trades. : 

Electric pig iron manufacture in Sweden. J. A. Lef- 
fler. Iron and Steel of Canada, May 1925, p. 100-102. 


Electro-metallurgy of iron and steel in Italy. F. Gio- 
litti. Iron and Steel of Canada, May 1925, p. 103-106. 

Paper before World Power Conference. 

Etching cutlery; a detailed article on the methods and 
chemicals used in etching steel knives. Joseph Haas. 
Metal Ind., v. 23, June 1925, p. 226-227. 


Function of ferric oxide in acid and basic open-hearth 
slag. J. H. Whiteley. /ron and Coal Trades Rev., v. 110 
June 12, 1925, p. 952-953. 


Furnace lining wears unevenly ; temperature and shape 
of lining after fourteen months operation; suggested 
methods of control. S. P. Kinney. Jron Age, v. 115, 
June 4, 1925, p. 1639-1640. 

Relates to 300-ton blast-furnace. 

Gates and risers. F.C. Edwards. Jron and Steel of 
Canada, June 1925, p. 118-123. 


_ Gerwinnung und verwendung von _ sauerstoffanger- 
eicherter luft 1m huttenbetriebe. A. Brtininghaus. Stahl 
wu. Etsen, v. 45, May 14, 1925, p. 737-748. 


Handling steel chips; bin and portable air hoist save 
floor space in chip disposal. W.H. Wineman. Jron Age, 
v. 115, June 11, 1925, p. 1714. 


Herstellung und anwendungsgebiete von nichtrosten- 


dem eisen. H. Esselbach. Giesserei-Zcitung, v. 22, June 
1, 1925, p. 317-321. 


Importance of venting, with special reference to de- 
fective castings. E. Longden. Metal Ind. (London), 
v. 26, May 15-29, 1925, p. 489-490, 511-514, 534-538, 540. 

Large diameter centrifugal pipe; new British process 
for 36-in. castings; annealing found unnecessary; prin- 
ciples of the Hurst-Ball and other systems. J. E. Hurst. 
Iron Age, v. 115, June 11, 1925, p. 1704-1706. 

Large uses of steel in small ways; radiator furniture. 
Iron Trade, v. 76, June 11, 1925, p. 1524. 

Line annealing furnace bungs. Meredith F. King. 
Foundry, v. 53, July 1, 1925, p. 535, 540. 


*Technology Librarian, Carnegie Library of Pittsburgh. 
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Looping blooming mill; unusual type, over 20 years 
old, designed for flexibility in operation. Jron Age, v. 
115, June 11, 1925, p. 1707. 


Making cast stainless steel. J. M. Quinn. J’oundry, 
v. 53, July 1, 1925, p. 515-518, 525. 

Making patterns a business asset. 
Foundry, v. 53, July 1, 1925, p. 509-511. 

Marking patterns carefully keeps records straight. 
Walter C. Ewalt. Foundry, v. 53, June 15, 1925, p. 
492, 501. 

Mill scrap specifications submitted. Jron Aye, v. 115, 


June 4, 1925, p. 1626-1630. . 

Report of convention of National Association of Purchasing 
Agents, at Milwaukee. Includes proposed classification of scrap 
specification for the rolling-muills. 

Patterns gain strength when proper joints are used. 
Walter C. Ewalt. Foundry, v. 53, July 1, 1925, p. 536- 
540. 

Physical chemistry in steel-making. R. A. Hadfield. 
Iron and Coal Trades Rev., v. 110, June 12, 1925, p. 947. 

Abstract of paper before Faraday Society, and Iron and 
Steel Institute. 

Practical notes on refractory materials. Vincent C. 
Faulkner. Fuels and Furnaces, v. 3, June 1925, p. 579- 
581. 

Abstract of paper before Institute of Mctals. 

Punchings require careful annealing; heat treatment 
affects efficiency of electric motors, generators and trans- 
former cores in which they are used; one plant’s methods. 
Iron Age, v. 115, June 18, 1925, p. 1775. 


Rapid determination of molybdenum in steel. O. L. 
Maag and C. H. McCollam. Industrial and Enginecring 
Chem., v. 17, May 1925, p. 524. 


Reactions of the basic open-hearth furnace. T. P. 
Colclough. Jron and Coal Trades Rev., v. 110, June 12, 
1925, p. 947. 

Recommend microscope as control instrument. J. 
Fletcher Harper and H. J. Stein. Foundry, v. 53, June 
15, 1925, p. 487-489, 502. 


Secures uniformity in ladle iron. H. R. Simonds. 
Foundry, v. 53, June 15, 1925, p. 480-482. 


Slag reactions. Peter M. Macnair. Jron and Coal 
Tradcs Rev., v. 110, June 12, 1925, p. 951-952. 

Abstract. 

Surface cracks in rolling steel; nine varieties origin- 
ating in ingots; causes of snakes and how to combat 
them; effect of quality of steel. Henry D. Hibbard. 
Tron Age, v. 115, June 25, 1925, p. 1837, 1879-1880. 

Serial, ' 

Tubing made from strip stock ; how flat stock is rolled 
and sweated into double-wall tubing. Charles O. Herb. 
Machinery, v. 31, Apr. 1925, p. 602-605. 

Ueber erfahrungen mit dem Schniirmann-ofen. Lud- 
wig Franz. Giesserei-Zeitung, v. 22, May 15, 1925, p. 
277-282. 

Verbrennlichkeit und = festigkeit von huttenkoks in 
grosseren kOrnungen. IF. Hausser. Stall u. Eisen, v. 
45, June 4, 1925, p. 878-885. 

Verscal-horizontal blast-furnace chargers. C. E. 
Raeburn. Jron and Coal Trades Rev., v. 110, June 5, 
1925, p. 909-911. 

Welded joints in cast-iron pipe. C. H. S. Tupholme. 
Tron and Steel of Canada, June 1925, p. 126-127. 


E. Il. Trick. 
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Foreign Trade and International Stability 


Resume of Speech Before the National Foreign Trade 
Convention, Seattle, Washington 
By EDMUND A. WALSH* 


ORLD trade, in common with most phases of 
Vf modern life, has become vastly more complex 

than ever it was in the past. There were times 
in the history of international commerce when one 
power dominated the scene—the Phoenicians in their 
days, or the Genoese, or the Venetians, or the Han- 
seatic League, or Spain, or Portugal, or Holland. But 
the flags of every maritime nation dot the high seas to- 
day in keenest competition. A recent computation 
made in the Bureau of Foreign and Domestic nee 
merce at Washington shows that the foreign trade, 
exports and imports, of 46 nations last year peciel 
the impressive total of approximately $49,000,000.000. 
Suppose we divide the world population of 1,.700,000,- 
000 into that figure. The resulting wealth-turnover of 
approximately $28 per capita will enable us to visualize 
how intimately and extensvely foreign trade atfects 
the individual, whereas previously its etfeets were re- 
stricted both in area and volume to the major com- 
mercial nations. 

This increased facthty in transportation and com- 
inuncations has resulted in bringing distant shores and 
peoples nearer together. The world has grown nar- 
rower. Concomitantly, the organization of world bus- 
iness, based on world-wide credit, becomes more and 
more sensitive as it develops, as happens in all forms 
of organic life. The more highly organized the struc- 
ture, the more delicate the nervous system. This 
growing co-ordination of business enterprises creates a 
mutual dependency so that even a small break or 1n- 
terruption in transmission may vitally affect the whole 
circuit. What would happen to the British textile in- 
dustry if its raw materials were shut off: or if its mar- 
kets for manufactured products disappeared?) And we 
dread to think what would take place in our rubber in- 
dustry if the supply were discontinued from the Malay 
Peninsula and the Dutch East Indies. Whole indus- 
tries depend on foreign trade; likewise the employ- 
ment of millions of men. 


And the same dependency is true of our jute sup- 
plies from British India, our sisal from Yueatan, our 
sik from China and Japan, and our camphor from 
Japan. 

The price we pav for domestic grain is frequently 
determined, not by local supply. but. by world demand. 
And the geologists are warning us that the world sup- 
ply of basic minerals is being so rapidly consumed that 
grave political consequences are not improbable. 
Geology and geography may soon be the ultimate de- 
terminants of peace and war. Professor Leith of the 
University of Wisconsin, tells us in a recent illuminat- 
ing study of the problems involved in “The Control of 
Mineral Resources” that one begins to hear the phrase 
“internationalization” of mineral resources. It comes 
up in connection with the League of Nations, with the 
peace settlement and with various projects for world 
peace. (Cf. “Foreign Affairs,” July, 1925. 

The location of mineral deposits, their exploitation, 
development and subsequent distribution through 
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*Regent, Georgetown University. Washington, D. C, 


Google 


trade channels are no longer questions concerning 
merely the nation within whose boundaries the de- 
posits are found. Metals and oil are looming larger 
and larger on the international horizon, as statesmen 
realize the following facts. estabhshed by the geolo- 
gists: 

I—The world has consumed more of its mineral 
resources during the last 20 vears than in all pre- 
ceding time. 

2—There are comparatively few deposits cap- 
able of meeting these requirements with the result 
that there now stand out a few dominating centers 


Iron ores, though widely scattered, are principally 
found in a few definite regions; three-fourths of the 
world supply is mined in five localities, viz: 

a. J.ake Superior region of the U.S. A. 

b. Northeastern France 

ce. Cleveland, Lincolnshire, Northamptonshire 
and Cumberland districts of England. 

d. The Kiruna district of Sweden. 

e. Northern Spain. 

The remaining one-fourth of the world supply 1s 
scattered. 

The steel industries using these ores are naturally 
concentrated near the reserves and near supplies ot 
coking coal. Hence, over 90 per cent of the world’s 
steel capacity is confined to three regions, viz: 

a. In the United States, centering about the 
lower Great Lakes. 

b. In Northern Iengland. 

ce. Inthe Ruhr, and adjacent portions of North- 
eastern France. 

The ferro-allovs, necessary in the making of iron 
and steel art still more limited. 

Manganese—Mainilv from India, South Russia and 
Brazil. 

Chromite—From Rhodesia, India and New Cale- 
doma, China has some deposits. “The United States 
has probably something Ike 18,000 tons, which would 
be exhausted in four or five vears. 

Nickel—Mainly from a single district mm Canada. 
(Property owned and operated by Americans.) 

Tungsten—Sixty per cent from China. 

Vanadium—Fifty per cent from Peru. (Owned and 
operated by an American company). Slightly found 
in Colorado and Utah. 

Tin—Three-fourths of world’s tin comes from the 
Malay Straits. Bolivia and Dutch East Indies.  Prac- 
tically no production in the U.S. A. 

Platinum—Russia. (United States one of largest 
users in the world—has no production. ) 

Gold—Over 50 per cent from Union of South 
Africa. South Africa has practical monopoly of dia- 
mond production. 


Potash—Germany has a natural monopoly in’ the 
Strassfurt district: and in Alsace. 

Nitrates—(Por fertilizers) exclusively from Chile. 

In lead. zine, silver, copper, sulphur, ete., the U.S. 
Avis one of the leading producers. 
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_ Turning to coal and oil, the record is more assur- 
ing for the United States. 


Bituminous coal, for coking and efficient power 
uses, 1s chiefly found in three places in the world: 
a. Eastern United States, which has 50 per 

cent of the world supply. 


wbx orth..: he msphere seems to have been de- 
signed by nature as the main coal producing area, as 
the southern hemisphere has less than one-tenth of the 
estimated world reserve. 


China has certain substantial, but undeveloped, re- 
serves. The Donetz coal basin in Russia may be men- 
tioned, but its productivity followed the descending 
curve of all Russian industry. 


Anthracite production is more limited still, being 
confined practically to Eastern Pennsylvania, which 
accounts for 95 per cent of the world supply. 


The remainder comes mainly from Wales. 


In oil, the position of the United States is privi- 
ledged. 


We have produced more than 65 per cent more than 
all other lands combined. 


Russia, Mexico, Dutch East Indies, Roumania, 
Galicia account for about 30 per cent. © 


The remaining 5 per cent is scattered—Persia, Me- 
sopotamia, etc. 


(Figures and statistics from Prof. Leith of the Uni- 
versity of Wisconsin, in “Foreign Affairs,” July, 1925.) 

The world struggle for petroleum needs no recount- 
ing to this audience. Let me only remind you that our 
share of the total estimated world supply of 70,000,- 
000,000 barrels is approximately 10,000,000,000 barrels. 
This represents about 14 per cent of the world supply. 
But unlike the rest of the world, which is consuming 
its reserve at the rate of about six-tenths of one per 
cent per annum, we are using our supply at the rate of 
nearly six per cent per annum. This means that, if the 
rate of usage is not checked, or if new deposits are not 
discovered, we shall have exhausted our reserve in 
less than 20 years. As it 1s, we consume far more each 
vear than we allocate for domestic use, being obliged 
to import something like 130,000,000 barrels per 
annum. 


No student of international relations will require 
proof of the proposition that in the proper conduct of 
world business, based on sound commercial policy. 
lies the key to universal peace and international 
stability. 

The making of such sound, commercial policy is as 
important as the making and maintaining of sound, 
political policy in international relations. In modern 
times it is a truism to remind ourselves that politics 
and economics are now but two sides of the same coin. 
We have evolved a definite, rational, political creed in 
these United States, a political philosophy proved and 
confirmed by one hundred and fifty years of experi- 
ence, a body of political principles embodied for all to 
read in the Declaration of Independence, in the Con- 
stitution of the United States, and such periodic utter- 
ances as the Monroe Doctrine. It has kept us a free 
and independent nation during political and dynastic 
changes that have transformed the map of Europe dur- 
ung that time. It is well within the scope of these na- 
tional foreign trade conventions to disseminate such 
sound commercial beliefs as will maintain both our 
economic independence and our good relations with 
the rest of mankind. 
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It is no longer true in international relations that 
everybody’s business is nobody’s business. On the 
contrary, American business interests, as a whole, in- 
volve joint responsibility with the business men of the 
entire world. Do you require proof of this? You have 
it in abundance in the numerous international confer- 
ences so frequent during the last ten years—postal 
conventions, trademark conventions, patent conven- 
tions, copyright conventions, labor conventions, health 
conventions and the like. 


Let us now be practicable. The formulation of a 
national commercial policy is not a mysterious process, 
produced by hidden, unknown forces, as the prestidi- 
gitator produces the rabbit from your tall stiff hat, nor 
is it to be left as an occasional exercise of legislative 
power by the temporarily elected representatives of 
the people. Political power under our system of gov- 
ernment is delegated power, and the rulers of the na- 
tion are but the agents of the people and the respon- 
sible executors of the national will. Hence, in deter- 
mining the conditions under which international com- 
merce is to be conducted, an enlightened public opinion 
ad an informed public conscience must proceed, not 
follow, legislative enactments. This means the edu- 
cation of our people to an understanding of the nature 
of modern commercial relations—the cultivation, in a 
word, of the international mind. 


Such a mind understands that the same elements 
will preserve or disturb stability in the great family of 
nations that preserve or disturb stability in the indi- 
vidual families which go to make up nations. Now 
what are the elements that preserve the peace, and in- 
sure happiness, and promote the welfare of individual 
families? They seem to me to be: 


1—Mutual understanding and a brotherly re- 
_spect for each member’s rights and interests. Do- 
mestic peace was never preserved in a family run 
on the policy “Everyone for himself and the devil 
take the hindmost.” 

2—A willingness on the part of the individual 
members to subordinate their own personal inter- 
ests to the common good of the entire group. 

3—Co operation in the daily process of life in 
fact, as well as in theory. 


Similarly, international stability, which results 
from the friendly, harmonious and balanced inter- 
course between nations, will be safeguarded by: 

1—Mutual understanding and respect mani- 
fested towards foreign nations and their nationals. 

2—You will remember that I put down as the 

second element in maintaining private domestic 
tranquility, a willingness on the part of the indi- 
vidual members to subordinate their personal in- 
terests to the common good of the entire group. 
Although in international relations there is not the 
same positive obligation for one nation to submerge 
its own interests in favor of another nation, there 
does exist, however, a negative precept founded on 
commutative justice, prohibiting any nation from 
arbitrarily advancing its commercial interests at 
the expense and cost of another. 

3—I name as the third element making for har- 
mony in domestic relations, an honest co-operation 
in deed as well as in theory. So, too, in interna- 
tional commerce, necessity, if not virtue, is gently 
bringing the commercial powers to recognize the 
advisability of voluntary international co-operation. 
Economic imperialism is a breeder of suspicion and 
hatred; and racial hatred is a preamble to war, 
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. Abstracts of Papers 


Division of Industrial and Engineering Chemistry, 
Los Angeles Meeting in August 


Motor Beunszol, by E. 1. Hall. 


The removal of sulphur compounds and naphthalene 
from gas used for domestic purposes is essential. ‘The 
increasing sulphur content of the crude petroleum used 
in the manufacture of oil gas by the Portland Gas & Coke 
Company made imperative the installation of additional 
purification equipment. The use of wash oil, which 
would remove the objectionable sulphur and naphthalene 
compounds and at the same time the benzol compounds, 
was adopted. The process used to treat a maximum of 
900,000 cu. ft. per hour of crude oil gas is described and 
illustrated with diagrams and photographs. The crude 
benzol is purified by distillation and chemical treatment ; 
chemically pure benzol and all the commercial grades 
being produced, chief of which is the motor benzol. 


The Decomposition of Liquid FH[ydrocyante Acid, by 
Mark Walker and D. N. Eldred. 


The storage of liquid hydrocyanic acid containing 96 
to 98 per cent hydrocyanic acid precents a unique prob- 
lem alike to manufacturer, transportation carrier and 
consumer. Numerous explosions have occurred in at- 
tempting to store the liquid confined in closed containers. 
During the past few years large quantities of this com- 
modity have been manufactured, transported over the 
public highways and stored in warehouses, or specially 
constructed sheds, for indefinite periods of time. Be. 
cause of the high toxicity of the materials to nearly all 
forms of life, and the violence of the explosions, it be- 
came increasingly important to determine the nature of 
the causes that led to these explosions. 


A study of the behavior of liquid hydrocvaniec acid, 
confined in steel bombs under controlled temperatures 
and pressures, alone and in the presence of “catalysts” 

be me iP 39 : . 
and “stabilizers,” has been made. Jn this study, time- 
temperature, time-pressure curves and the character and 
composition of the products of the reaction have been 
determined. 


As a result of this investigation the explosions above 
referred to were found to result from the rupturing of 
closed containers due to the formation of gases caused 
by the exothermic polymerization and decomposition of 
the liquid. Pressures of over 1,000 Ibs. per square inch 
were frequently experienced in this work. At atmos- 
pheric temperature, polymerization without a sudden 
rise of pressure may result due to the balance established 
between the heat of reaction due to decomposition and 
the loss of heat by radiation. 


The products of the reaction were found to be (1) a 
solid black mass resembling willow charcoal or powdered 
carbon which upon analysis proved to be a polymer of 
hydrocyanic acid slightly deficient in hydrogen and _ nitro- 
gen and (2) various gases, among which ammonia and 
carbon monoxide predominate. 


Gaseous mixtures of hydrocyanic acid and air vary- 
ing from 11 per cent to 60 per cent of hvdrocyanic acid 
by weight, will explode when ignited. It is believed, 
however, that the explosions referred to in this work do 
not belong to this class. 


Manufacture of Hydrochloric cleid from Chlorine, 
by Wilhelm Hirsehkind. 


The reaction between chlorine steam and coke is util- 
ized. ‘The temperature must be high enough to form 
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water gas which reacts with the chlorine. Provided 
chlorine and steam are in theoretical proportions the 
reaction products are only hydrochloric acid and carbon 
dioxide and the reaction is independent of the state ot 
the water gas equilibrium. The reaction is strongly exo- 
thermal with a 90 per cent chlorine gas and an equiva- 
lent amount of steam. A reaction temperature of 900 
deg. C. is maintained while a 75 per cent hydrochloric 
acid gas 1s produced. 


Motor Alcohol, by J. P. Foster. 


The use of molasses and nipa palm sap in the pro- 
duction of motor alcohol is strictly an economic ques- 
tion. Technical issues involved in manufacture as well 
as in the use by standard automobile engines have been 
satisfactorily solved. A denaturant such as ammonia. 
pyridin, or analine is used which will also serve to neu- 
tralize acidity in the fuel and the products of combus- 
tion. Easy starting, elimination of knocking, and free- 
dom from carbon troubles are characteristics of alcohol 
motor fuel. The industry is firmly established im_ the 
Philippines and South Africa. 


Nitrogen Fixation in the State of Washington, by H. 
IX. Benson and W. L. Beuschlein. 


In the state of Washington, 94 per cent of the elec- 
tric power is produced by water power as contrasted 
with 34 per cent in the United States as a whole. The 
municipally owned plants of Tacoma and Seattle, to- 
gether with highly developed privately owned systems 
are all interconnected, thus providing a ready means tor 
the disposal of surplus and seasonal current. 


This class of current is sold for as low as $10 per 
kw. year. In general, the city ordinances pernut the sale 
of continuous current to the chemical industries for $30 
per kw. year with monthly discounts in favor of the 
buyer. By a combination of these two kinds of curreni 
it is evident that certain electro-chemical processes can 
be operated under favorable conditions. The are process 
of nitrogen fixation is one of these. Each furnace ha- 
a consumption of 600-1000 kw. and in a factory of 12 
or 15 furnaces the operator can throw in or cut out a: 
will in accordance with the amount of current furnished. 
each furnace reaching maximum efficiency with a tew 
seconds of operation. 


The only arc plant in America has been in operation 
at ILaGrande, Wash., since 1916 and has recently enlarged 
its capacity to supply the American demand for sodium 
nitrite. The plant is operated by the American Nitrogen 
Products Company of Seattle, Wash. The Wielgolask: 
furnace was developed from the original patent draw- 
ings and now gives a very satisfactory yield of about 00 
grams nitric acid per kwh. After partically cooling the 
gas, it enters absorption towers and reacts with alkali 
to form nearly pure sodium nitrite in accordance wit) 
the reaction: N JO, + 2NaQH—2NaNO, + H.O. Tin. 
solution is evaporated, crystallized, dried and reaches the 
market in paper lined barrels. 

-\ second process in the nitrogen fixation group of 
industries is that of synthetic ammonia operated by the 
Pacific Nitrogen Corporation on the shores of [ake 
Union, Seattle. Electrical energy is used to decompurc 
water for the production of hydrogen. This is niuxee 
with the requisite amount of air, the mixture is deoxy- 
genated, purified at low pressure and finally ammonia 1+ 
svnthesized in the presence of a catalyst at a pressure ec! 
$300 atmospheres. 
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THE SAFETY CRUSADE 


—_—_——_ 


Ore and Coal Bridges Made Safe 


Wellman-Seaver-Morgan Perfect Safety Stop Equipment Which 
Withstands Severest Tests 
By W. G. HILDEBRAN* 


tures such as ore and coal-handling bridges, 

large gantry cranes, etc., have long realized the 
necessity of reliable means for holding such structures 
during high winds. 

Appreciating the need for such protection and its 
wide field of application, the Wellman-Seaver-Morgan 
Company has developed an arrangement of bridge 
safety stops designed to meet the severe conditions 
under which they must be effective. 


An installation of the W-S-M safety stops has been 
in service for a continued period on a large coal stor- 
age bridge at Buffalo, N. Y. This bridge, shown 
above, is in a very unfavorable location on the open 
lake front, being exposed to violent winds from all 


Ove: ERS and operators of large traveling struc- 


; +Cleveland: Ohio. 


directions. On completion the equipment was sub- 
jected to a series of very severe tests, and has since 
safely held the bridge in all kinds of storm and 
weather conditions. 


Another installation is now being built for appli- 
cation to a 10-ton ore-handling bridge operated by the 
U.S. Steel Corporation. 


The W-S-M safety stop equipment consists of a 
system of multiple wedges, or stops, automatically 
placed on the runway rails adjacent to the outermost 
wheels under each bridge sill. 


While the bridge is stationary each wedge is se- 
curely held on its rail by means of a clamping mech- 
anism which is integral with the wedge. Each stop 
is operated by its own independent counterweight. 


FIG, 1—A safety equipped coal storage bridge at Buffalo, N. Y. 
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While the bridge is traveling, the safety stops are 
withdrawn from the wheels and rails by electrically 
operated lifting devices placed on the bridge sills. 


Wedge Principle Utilized. 

It will be observed that the principle of the wedge 
placed between a wheel and rail is used in the W-S-M 
safety stop arrangement. It 1s an accepted mechani- 
cal fact that the wedge is the most efficient means of 
stopping forward motion of a wheel on its rail and 
that very little holding effort is necessary to prevent 
the movement of such a wedge along the rail. 


With the W-S-AI safety wedges locked to the rails, 
excessive wind pressure on the bridge tends to roll the 
wheels up the incline of the wedge. In this position 
the wheels naturally tend to return down this incline, 
presenting a great resistance to the force of the wind. 
In addition to the above factor, great resistance against 
movement of the bridgt is caused by the friction of the 
bridge on the top of the rails when the wheels have 
rolled upon the wedges. 


As the stops (wedges) are placed under the out- 
side wheels, at the extreme end of the sills, the pres- 
sure on the wedges increases proportionately with the 
wind velocity, thus automatically increasing the fric- 
tion on top of the rail and the resisting power of the 
stops. 


Control Arrangement. 

The releasing and setting of the safety stops is con- 
trolled by the operator stepping on or off a platform 
In front of the bridge controller wherever it may be 
located. In this way the operator quickly releases 
the stops when he wishes to move the bridge and they 
are automatically applied when through traveling, by 
his leaving the controller platform. The wedges, 
however, are not suddenly clamped to the rails, as 
will be explained later. 


Fach stop consists of a cast steel frame, to whch 
the wedge portion is bolted. The lower portion of 
the main casting also forms a support for clamp levers 
arranged to grip the sides of the rail head with only a 
moderate pressure to prevent horizontal movement of 
the wedge along the rail. The upper ends of the 
clamp levers are connected by means of adjustable 
toggle thrust members to a counterweight lever which 
is also supported in the upper part of the main stop 
casting. 


Releasing. 

When in its engaged position the stop rests en- 
tirely on the runway rail to which it is clamped by the 
action of its counterweight, at which time the stop 
has no rigid connection to the bridge. Three slotted 
links connect each stop to the bridge sill for the pur- 
pose of suspending the stop when out of operation 
while the bridge is traveling. Two links attached to 
the stop counterweight are connected to a lever on the 
sil, so arranged that the jaws are released during the 
Initial part of the lever travel and the stop moved 
upward and backward during the final travel. 


The third link s connected between the forward 
end of the counterweight arm and the sill, and sup- 
ports the forward end of the stop in its released pos?- 
tion. 


All the safety stops under each bridge sill are con- 
nected by rigid operating connections to the common 
lifting device supported on that sill. 
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The lifting devices are very substantial mechan- 
isms mounted on rigid bed plates and well covered. 
Each consists of an electric motor connected by means 
of a flexible coupling to the worm gear reduction unit 
which drives a spur pinion through a magnetic clutch. 
The spur gear meshing with this pinion revolves the 
shaft carrying the levers which operate the previously 
mentioned connections leading to the stops. A dash 
pot lever and electric limit switch are also operated 
by this shaft. 


The coil portion of the magnetic clutch has ratchet 
teeth which engage a pawl to prevent reverse rotation. 
and accidental application of the stops. 


Operation. . 

A single master starting switch for all the lifting 
mechanisms is operated by a platform upon which the 
operator stands while moving the bridge. This switch 
is electrically connected to the single magnetic control 
switch pannel containing contactors for starting and 
accelerating the motors and energizing the magnetic 
clutches of the lifting machanisms. 


When the master starting switch is closed by the 
operator stepping on the platform, the clutches are 
energized and the motors started. As soon as the 
lever shafts have rotated enough to release and lift the 
stops, limit switches cut out the motors but do not cut 
out the clutches. The pawls prevent reverse rotation 
of the shafts so that the stops will remain disengaged 
and free from the rails and wheels as long as the opera- 
tor stands on the platform while the bridge is travel- 
ing. When the operator leaves the platform after 
traveling, the master starting switch 1s opened. The 
clutches are thus released and the stops automatically 
lower into the holding position and are clamped to the 
rails by the counterweights. The liquid-red dash pots 
prevent too rapid fall of the stops and their counter- 
weights. The motor limit switches are automatically 
reset as the stops are lowered. 


Automatic Clamping. 


The wedge with its clamping mechanism is a self- 
contained unit which automatically clamps itself to the 
rail head wherever it may be placed. In fact, when the 
bridge is at rest the three suspenson links are abso- 
lutely loose and the stop is securely clamped to the 
rail independent of the bridge. The bridge is simply a 
carrier which moves the stops from place to place 
when they have been released from the rails and prop- 
erly places the stops under the wheels as the bridge 
comes to rest. 


The wedges are placed on the rails and clamped 
by gravity, entirely independent of any other power. 
and the clamping pressure on the rail heads is enough 
to positively prevent the wheels pushing th ewedges 
away before rolling upon them. 


Application of the wedges is accomplished by the 
Operator stepping off the platform so that they are 
applied at all times except when the operator stands 
on the platform while moving the bridge. A sellt- 
centering device for the master controller is necessary 
with this equipment. 


Should the current fail while the bridge is travel- 
ing, the stops automatically lower into position but are 
not immediately clamped to the rails due to the re- 
tardation of the liquid-filled dash pot of the lifting 
mechanism. This produces a very effective braking 
action on the bridge as the wedges upon which the 
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Showing wedge units suspended on 
FIG. 2.—Three-quarter rear 
Counterweight down. 


DETAILED ASSEMBLY—FIG. 1.—Three-quarter rear view W-S-\M safety stop wedge unit. 
their links in released position clear of rail with counterweight up to allow bridge to travel. 
view W-S-M safety stop wedge unit showing normal set position of wedges while bridge is at rest. 
FIG. 3.—Stde view W-S-M safety stop wedge unit showing wedge unit in normal set position with counterweight down. 
Truck wheel rolling onto wedge. FIG. 4.—Three-quarter front view W-S-M safety stop lifting device showing motor limit 

switch, ratchet pawl and long stroke dash pot with time interval control valve. FIG. 5.—Three-quarters rear view W-S-M 

safety stop lifting device, showing motor, magnetic clutch and worm gear case. FIG. 6.—Front view W-S-M_ safety stop 


wedge unit clamped to rail, counterweight down. Showing wedge and small overall width. FIG. 7—Three-quarter front 
FIG. 8.—Three-quarter rear view W-S-M safety 


view W-S-M safety stop wedge unit clamped to rail, counterweight down. 
stop wedge unit clamped to rail. Counterweight down. FIG. 9.—Stde view W-S-M safety stop wedge unit clamped to rail. 
Counterweight down. FIG. 10.—End view 5%-ton coal storage bridge showing sill construction and application of W-S-M 
safety stops and pipe operating connections. Small housing o sill near right hand shear leg contains safety stop lifting mech- 
} House, near left shear leg contains one bridge travel magnetic control unit, Stops in normal set position clamped to 


anism, 
rails with counterweights down, 
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wheels have rolled tend to slide on the rails until the 
dash pots allow the clamps to exert sufficient grip to 
lock the wedges to the rails. 


The stops are very certain in their action and the 
operation requires no attention on the part of the 
operator. 

As the stops when released are very flexibly sus- 
pended from the bridge sills, and are guided by the 
flanges which straddle the wheel faces and the rails, 
the stops are fully effective on rails which are crooked, 
bent or out of gauge. Worn rails do not hinder effec- 
tive locating and holding of the stops as the clamping 
device is arranged to accommodate a_ considerable 
Variation in the width of the rail head and also equalize 
the nominal gripping effort necessary to hold the 
wedge in position. No parts extend under the rail 
head hor is there any interference with rail splices or 
bolts. It is not necessary to grind or finish the rails 
for the W-S-M safety stops nor is 1t necessary to pro- 
vide special rail splices. 


Important Features. 


With ordinary types of automate rail clamps, the 
operators are inclined to render them inoperative on 
account of the slow release, and this “killing” of the 
clamps is very serious as it leaves the structure en- 
tirely unprotected. 


One of the very important features of the W-S-M 
safety stops is the short time necessary to release the 
stops when it is desired to move the bridge. ‘This in- 
terval 1s so short that the operator does not hesitate to 
start bridging after he has stepped on the platform. 


The setting of the W-S-M stops on the other hand, 
involves quite a time interval so that the bridge is not 
stopped too suddenly. This period of time is adyjust- 
able and is fixed when once adjusted. It 1s uniform in 
all weather conditions due to the special liquid used in 
the long stroke dash pot on each lifting mechanism. 
The W-S-M stops and lifting mechanisms are fully 
operative in extreme winter conditions. 


The braking load applied t othe bridge by the stops 
is taken into the bridge through the truck connection 
which is fully capable of taking these loads. No heavy 
separate structure is required. 


In the W-S-M safety stops the friction on the rails 
is developed by the pressure of the direct wheel loads 
on the wedges. 
creases as the wind pressure increases. 


It is evident that the stopping effort developed by 
the direct wheel loads on the wedges introduces com- 
pressive stresses only in these parts. In ordinary 
types of automatic rail clamps the stopping effect is 
produced by grips, or clamps, acting on the sides of 
the rail head. To develop any holding power the grips 
er clamps are forced against the rails by levers actu- 
ated by powerful toggle mechanisms. Severe bending 
stresses are unavoidable in these slamping levers in- 
troducing a possibility of failure when most needed. 

As previously mentioned, there are compressive 
stresses only in the W-S-M wedges, eliminating a seri- 
ous weakness in design which is common to other 
types. 

No severe stress or destructive effort is produced 
on the rails by the W-S-M safety stop. 

With the W-S-M safety stop, friction loads are ap- 
plied to the rails in close proximity to the wheel and 
these loads being vertical are transmitted directly into 
the rails creating a downward pressure which tends to 


Google 


As a result of this the friction in-° 


Steel Plant 


hold the rails in their proper position in close contact 
with the runway foundation. 


No part of the runway rails is as securely held on 
the runway as the portion directly under the trucks 
and for this reason this is the most suitable point of 
application of a holding device to resist movement 
with the wind. 


Rail gripping devices are remotely located from the 
wheels and the holding loads must be transmitted by 
the rails acting as columns between the grips and the 
points under the wheels where the loads are taken into 
the runway foundations. 


There 1s no danger of derailing a wheel on the 
wedges of the W-S-M stop, as the wheel is guided in 
alignment with the rail. Should a wheel or axle break. 
little damage can occur to the stops. 


The safety stops are very substantially built, re- 
quire no heavy structural parts to support them and 
take up but little space. Consequently, the W-S-M 
stops cause practically no reduction in storage capacity 
at the ends of stock piles. 


The use of W-S-M safety stops does not interfere 
with the easy removal of bridge trucks as the removai 
of three pins at each stop completely disconnects it to 
allow access to the trucks. 


The provision of multiple stops, i. e., a safety stop 
on each rail for each direction of travel, is an added 
safety feature. All tendency for the trucks to twist is 
thus eliminated. 


Should a wheel have rolled onto a wedge and re- 
main there, it will not prevent lifting of all the remain- 
ing stops. This is accomplished by an auxiliary re- 
lease spring in each of the connections leading to the 
stops. The spring in this device is proportioned to 
automatically release and raise a stop as soon as the 
wheel has rolled off the wedge. These spring devices 
also prevent the breaking of any of the operating con: 
nections should a wedge remain under a wheel. Thev 
also permit the setting of the stops at the ends of the 
runways by engaging chocks on the rail. 


There are light parts in the entire arrangement. 
Connections between the lifting mechanism and the 
safety stops are all substantial pipe members. There 
are no ropes used in any part of the device, nor are anv 
brakes or solenoids used. 


Summary of Advantages. 


In conclusion, the following advantages and 
features of the W-S-M safety stop equipment may be 
noted: 


Stops are automatically applied so that they are 
always set except when the operator is actually on the 
clamp operating platform. 


Stops are automatically set 1n case of current fail- 
ure. 

Stops are positively in operation and control is ex- 
tremely simple, requiring no attention on the part of 
the operator. 

Uniform effectiveness of stops under all weather 
conditions. 

Increasing effectiveness of stops as wind pressure 
increases. 

Speedy release of stops. 

Timed application or setting of the stops. 

No harmful shocks in stopping the bridge. 

Stops are applicable to runways and rails in poor 
condition. 


(Continued on page 335) 
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The Development of the Recuperator 


Desire to Protect Our Natural Resources and the Importance of 
Greater Fuel Economy Has Served to Stimulate Interest 
in Heat Recovery Through Recuperation 
By E. R. POSNACK* 


UT-ANKH-AMEN, the famous Egyptian king, 
"T hivea in a remarkable age. The recently unearthed 

relics prove this and serve as striking evidence 
of the advanced state of civilization of a people living 
3,000 years ago,—many centuries before the Dark 
Ages. Their pottery, vases and innumerable gold- 
embedded objects, their works of art and their utili- 
tarilan articles, demonstrate conclusively that the 
Egyptians were highly skilled in the arts and sciences, 
—that they were not ignorant of ceramics and metal- 
lurgy, and apparently possessed a working knowledge 
of practical methods for the application of heat. 


Prehistoric Metallurgy. 


Egyptologists, archaeologists, paleontologists and 
other antiquitarians have taught us through their dis- 
coveries that ages before the time of King “Tut” there 
existed peoples with varying degrees of civiliza- 
tion. As far back as 4,000 years before the era of 
that powerful Pharaoh, human beings knew enough 
about metallurgical processes to enable them to suc- 
cessfully smelt copper and tin ores, and to fabricate 
metallic implements. For even in the Bronze Age 
did they know the value of fire, and how to harness 
its energy for their own use. The practical applica- 
tion of heat constitutes one of the oldest industries 
known to mankind. 


Early Furnace Development. 


The methods employed for utilizing the heat of 
the flame were always very simple and crude—in fact 
it was only during comparatively recent times that 
they have taken the form of what might be called 
furnaces. The aim of those who built furnaces was 
solely to produce sufficient heat to melt their metals 
or to enable them to be worked into various forms 
for manufacturing purposes. Only several decades 
ago the success of an installation was measured en- 
tirely by its ability to obtain the required tempera- 
tures. The matter of fuel economy was relatively 
unimportant then, as the state of our natural resources 
and the extent of industrial competition did not war- 
rant efforts in that direction. The science of metal- 
lurgy was not sufficiently advanced to require of a 
furnace close temperature regulation. 


Recent Developments. 

It is merely a matter of recent years that it has 
become necessary to direct any attention towards the 
conservation of fuel and the production of certain 
caloric effects demanded by our constantly increas- 
ing knowledge of metallurgy, such as high flame tem- 
peratures, elimination of oxidation, uniform furnace 
temperature, etc. To accomplish these objects, en- 
gineering research and inventive skill have devised 
innumerable ingenious methods, such as oil burners 
and atomizers, pulverized fuel systems, means for 
producing radiant heat, electric heating units, gas 


*Mechanical Engineer, New York, N. Y. 


Google 


producers, stokers, insulating materials, refractories, 
improvements in general furnace design, and systems 
tor the preheating of the combustion air, among many 
others. 

Each of these has its. particular field of usefulness, 
and has contributed its share towards the economical 
and diversified utilization of fuels for industrial heat- 
ing purposes. However, there is unquestionably no 
one method that affords as many simultaneous ad- 
vantages, as to the requirements of both economy 
and metallurgy, as the efficient preheating of air by 
the utilization of the waste heat in the stack gases. 


Heat Recovery. 


A brief word of explanation about air preheating 
and waste-heat salvage will be rather appropriate 
here. To burn any kind of fuel, large quantities of 
air are required. It has been generally recognized 
that if this air could be raised to a high temperature 
and injected into the furnace in this preheated state, 
instead of cold, higher furnace temperatures would 
be attained, thus widening and improving the field 
of metallurgical operations. It is also a well-known 
fact that of all the fuel used in a furnace, only a very 
small fraction performs useful work, the remainder be- 
ing lost in various ways. By far the greatest part 
of this loss is effected in the stack. In other words, 
the smoke, or burnt gases, carry out and waste a 
tremendous amount of fuel energy — considerably 
more than is required to melt or heat the product. 
The joint and practical application of these two es- 
tablished facts—the establishment of a method of 
diverting this potentially useful heat from a waste 
channel to a production source— is the essence of the 
term, “utilization of the waste heat in the stack gases 
to preheat the air required for combustion”. 


The Regenerator. 


About 70 years ago an engineer by the name of 
William Siemens, realizing that the future industrial 
world was to be built on a foundation of iron and 
steel, bethought himself of the commercial possibili- 
ties of an improved furnace system that would facili- 
tate the economical attainment of the comparatively 
high temperatures required for the melting of iron. 
His alluring dreams materialized into an ingenious 
invention, the Regenerator, embodying a method of 
reclaiming the waste heat in the stack to preheat the 
combustion air. Today the name Siemens is syn- 
onomous with iron, and inseparably connected with 
steel. The development of the Siemens Regenerator 
is considered one of the most notable events in the 
history of industrial furnaces. 

The regenerator now serves countless furnace in- 
stallations — not only the large open-hearth and the 
gigantic reheating furnaces, but it is also an integral 
part of innumerable glass melting installations. It 
has progressed from the steel melting to the steel 
working industry, and expanded into the glass melt- 
ing field. 
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In our age of industrial development and engincer- 
ing research, 70 years is a rather long period of time. 
Great scientific revolutions and discoveries have taken 
place in briefer intervals. And it was 70 years ago 
that Siemens conceived the idea of his regenerator. 
One could justly ask, “Hasn’t the regenerator, 
since its inception, undergone any radical change or 
improvement?” The answer would be that the re- 
generator of today is essentially and fundamentally 
the same as it was at its introduction into industry, 
although there have been changes in the details of 
its design, and additions and refinements in the form 
of improved supplementary apparatus. One mies 
then be prompted to inquire, “Is the regenerator the 
only device of its kind in the industrial “held? Have 
there been no further developments in the utilization 
of waste-heat and in methods of preheating air tor 
industrial furnace operation?” The answer to this 
would be that their have been numerous ideas and 
inventions along these lines, notably in the salvag- 
ing of waste heat for power purposcs, as in waste-heat 
boilers and blast furnaces; for the preparatory heat- 
ing of stock in preheating chambers; and especially 
for the preheating of the combustion air. 


Simplified Regeneration. 

Developments in this last-mentioned category are 
of infinitely greater significance than the progress 
made in any of the other groups, for the reason that 
the method of air preheating lends itself to a more 
diversified and wider field than the others. In this 
class, of which the Siemens regenerator 1s the original 
member, there are two general methods employed tor 
raising the temperature of the air—by the passage 
of the inlet air along the walls of the furnace, and by 
the system of recuperation or simplihed regeneration 
—one of the most outstanding developments of indus- 
trial furnace research engineering. 


The Recuperator In Europe. 


It was about 20 years ago that the recuperator 
was first introduced into Europe. To say that it found 
a ready market there would be putting it very mildly 
indeed. One company alone has erected over 10,000 
recuperative installations — not merely recuperative 
units, but complete furnaces embodying the recupera- 
tive principle. And this company is not alone in the 
field as there are many large competitive organizations 
doing an extensive business. The recuperative fur- 
nace is now the rule there and not the exception. The 
contagious adoption of this new method of heat con- 
servation by manufacturers in every European coun- 
try has been due mainly to the shortage of tuel, render- 
ing the use of efficient combustion methods impera- 
tive to their industrial existence. 


The situation in America was ditferent. Indowed 
with great natural fuel resources, this country was 
under no such restraint as to fuel consumption as was 
imposed upon [urope. Hence to many manufacturers 
the matter of fuel economy was relatively unimportant, 
so that progress in this direction was rather slow. 
Production, not economy, was the keyword. 


Introducing Recuperation In America. 


That this condition could not last forever was quite 
evident. Post-war conditions, keen manufacturing 
competition, and the general awakening to the realiza- 
tion that our fuel supply was not limitless—these com- 
bined to set our industrial leaders thinking. Thus 
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science, In its mission of cultivating the fields of in- 
dustry with the seeds of production and the tertilizing 
agents of efficiency, was summoned to spread its stimu- 
lating and beneficial influence over the neglected sou. 
in our territories of combustion and industrial fur- 
naces. Its task, however, was a difficult one, tor it 
encountered large tracts of barren lands of ignorance, 
covered with the weeds of industrial inertia — that 
stubborn resistance to change from the proved to the 
improved. 


Proving the Improved. 

The quality of inertia, although apparently nut 
very conducive to industrial progress, is — paradoxi- 
cally enough — not entirely a negative influence. When 
the improved becomes the proved, when the inertia: 
aftlicted individual can be convinced that the new 1: 
better than the old, then all the energy spent in ac- 
complishing this result is well worth the effort, tor 
he will then follow the new path as persistently as he 
clung to the old one. 


It soon began to dawn upon the American manu- 
facturer that the recuperator was fundamentally sim. 
ple in design, selt-evident in principle, and positive 
In its operation. He could not deny that a blueprint 
showiny the detail of a plain, cast-iron open-ended p:pe 
required no further substantiation to prove that water 
could be made to flow through it than the drawing tt- 
self. Ile now began to realize that the recuperator 
was equally obvious in its workability. 

As difficult a task as the introduction of the re- 
cuperator actually proved to be, it finally hit its stride 
in this country. In the short period of a little over a 
year, when it first wedged its way into American 1n- 
dustry, 1t has grown with amazing rapidity. Wher 
the improved became the proved, when Missourians 
were shown and the skeptical convinced, when results 
of actual installations became available, then the char- 
acteristic American enthusiasm expressed itself in ne 
uncertain terms. I[f the development of the recuper- 
ator in [europe may be descriptively compared with 
Contagion, then its spread throughout this country 
promises to become analogous to a conflagration. 


The Recuperator In America. 


An excellent proof of the sudden popularity of the 
recuperator in the United States 1s the appearance 
within the last year or so, of numerous large and ex- 
tensive advertisements offering this form of equip- 
ment. Whatever industrial furnace advertising had 
been done previously made no mention at all of re- 
cuperation or related apparatus. Now we find that 
many nationally-known technical periodicals and trace 
journals carry advertising matter that constitute cun- 
clusive evidence of the growing popularity of this new 
method of heat conservation. These “ads” are ail u: 
the display type, occupying frontcover and = mid-sec. 
tion positions, being full and double-page in size, are 
prominently displayed in colors. They are the mos: 
conspicious and largest of all industrial furnace adver- 
tisements, for they offer a product of great interest 
and inestimable value to every user of heat tor indu:- 
trial purposes — a product w hose many sales feature: 
render it peculiarly adaptable to advertising — and 
selling. 

From a perusal of these advertisements it will be 
noticed that there are, at the present time, but four 
companies offering recuperative equipment. It will 
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also be observed that these four concerns are rather 
prominent industrially and financially, and of the type 
that would not venture into “fly-by-night” proposi- 
tions. They have all built up large and powerful in- 
dustrial furnace organizations — and the recuperator 
has in every case served as the nucleus. It is no small 
recommendation for the recuperator when it can boast 
of such adherents and active participants in its ex- 
ploitation, as the largest public utility company in 
America, and perhaps the greatest internationally- 
known corporation specializing in combustion equip- 
ment, among others. 


Field For Recuperation. 


When such organizations can place their financial 


resources behind a proposition of this sort, it must be 
taken for granted that their investments have been 
prompted by good, sound business judgments and that 
the elements of chance and speculation are entirely 
lacking. They have convinced themselves that the 
recuperator has great commercial possibilities, and 
that it is destined to become an indispensable part of 
every industrial furnace. They see in the recuperator 
the key to a new and virgin industrial field of great 
fertility — one hitherto untouched. They know that 
the principles of recuperation are scientifically sound 
and thoroughly proven. They understand that it has 


-a most unusually attractive sales appeal — one that 


can be easily understood, appreciated and visualized 
by the most untrained mind — for what is more obvi- 
ous and impressive than the picture of dollars going up 
as smoke through a stack? They know that it con- 
stitutes the means for entering the lucrative field of 
industrial furnaces, a field whose immensity can only 
be comprehended when we consider that every piece 
of iron, steel, glass, brass and the innumerable other 
substances that are always about us, above us, be- 
neath us, upon our very person—that the bridge, the 
typewriter, the door knob, the locomotive and the pin— 
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that these and an infinite variety of other objects must 
all undergo some form of heat treatment and must all 
pass through some furnace at some stage in their 
manufacture. And they have learned that the furnace 
business is a big business. 


They have discovered that the path of the recuper- 
ator leads into the very strongholds of industries that 
many furnace builders have hitherto found impene- 
trable — that it is the means of access to the steel] 
industry with its forge, annealing, heat-treating, car- 
burizing, sheet and pair, and innumerable other fur- 
naces; to the glass industry with its pot furnaces, day 
and continuous tanks, and revolving pots; to the non- 
ferrous industry with its brass and aluminum melting, 
and copper and brass heat-treating furnaces; to the 
enameling industry with its kitchen-ware, flat-ware, 
and sanitary-ware furnaces; and even to the hitherto 
untouched ceramic, chemical, and cement industries. 


With recuperation opening up a field of such al- 
luring potentialities, it might appear strange that there 
are only four companies exploiting this device. This 
can be explained by the fact that the recuperator is 
an innovation here, having made its formal debut into 
industrial society hardly more than a year ago, as 
already stated. Every industry must have its pioneers, 
and these organizations are the pioneers of the Ameri- 
can recuperative furnace industry. Their task has 
been a difficult one, starting in an unfriendly territory, 
and overcoming the obstacles of ignorance and pre- 
judice in their missionary work. Whatever educa- 
tional and development expense there was, has been 
borne by them. 


They have convincingly demonstrated the recupera- 
tor to be a vitiating and stimulating impetus to the 
metallurgical and other fuel-consuming industries. The 
land is now clear, and the industries are in a receptive 
mood. The opportunity for the improved recuperator 
is here. 
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Phantom view of the continuous recuperative billet-heating furnace end discharge type as built by the 
Chapman-Stein Furnace Company 
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Boiler Furnaces for Pulverized Coal 


Discussion of a Paper by Professor A. G. Christie 
By H. W. BROOKS} 


OTE Professor Christie and Professor Wohlen- 
B berg in their) papers have stressed the im- 

portance of rapid mixing of gases in the furnace 
upon which speed of combustion and length of flame 
travel are dependent. Few engincers understand the 
extent of this mixing necessary. 


The sieve opening in a 200-mesh screen (U.S. 
Series) is given as 74 u. (0.074 mm.). For convenience 
in calculation let us consider for the moment a pul- 
verized coal particle consisting of a 7O micron cube. 
According to the Smithsonian Institution there are at 
760 mm. and zero deg. C. in a cubic centimeter of any 
gas including air, 26 million bilhons of gas molecules, 
the oxygen atom having a radius of three-billionths of 
a centimeter. Dividing then the number of oxygen 
atoms per cubic centimeter by the number of 70 micron 
coal cubes per cubic centimeter we find that each aver- 
age coal particle must split up into nine thousand 
three hundred billion carbon atoms and each must 
locate its corresponding oxygen molecule. Such figures 
obviously mean little to us. Let us, therefore, multi- 
ply the size so that we may better visualize the process. 
‘the air ship “Los Angeles” is 650 feet long, and has a 
total volume of 2,700,000 cubic feet. Let us consider 
then the carbon particle as a balloon the size of the 
air ship “Los Angeles.” The comparative size of the 
oxygen atom would then be somewhat less than an 
08-inch cube, or let us say about the size of a gnat. 


Picture then the “Los Angeles,” representing the 
coal particle, moving through the air either hori- 
zontally at a rate of somewhat less than a mile a min- 
ute or vertically at somewhat more than a mile a min- 
ute, carrying entrained along with it at approximately 
the same speed some twelve thousand billion gnats, 
representing the oxygen atoms. (For simplicity it is 
assumed that all air is introduced as primary air, in- 
cluding 30 per cent excess). [ach of these gnat sized 
atoms in addition to their lineal speed are vibrating in 
fixed orbits at velocities many times the speed of a bul- 
let, and measured in miles per second. Complete com- 
bustion necessitates our atr-ship-sized coal particle 
disintegrating into some nine thousand three hun- 
dred billion pieces and combining with a correspond- 
ing number of the gnat-sized oxygen molecules. 


In stoker firing with pieces of coal millions of times 
the size of our pulverized coal particle we aid the dis- 
integration but little, leaving nature to take its course. 
In pulverizing coal, we assisted the natural processes 
somewhat by reducing the particle size before firing. 


*Presented at the Pulverized Fuel Section of the Spring 
Meeting of the A. S. M. E.. May 19, 1925. 
TConsulting Engineer, Fuller-Lehigh Co., Fullerton, Pa. 


Google 


We at least began to appreciate the huge task a piece 
of coal assumed in disintegration, though only in part 
did we aid the natural process of diffusion and atomic 
attraction which brought the carbon atom and_ the 
oxvgen molecule together. Like Professor Christie 
and Professor Wohlenberg, many writers on combus- 
tion in the past have stressed the importance of turbu- 
lent flow, agitation and mixing to aid the natural dit- 
fusivity ‘but a practcal means of accomplishing this 
mixing has heretofore remained undiscovered. 
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RIG. L—Tieo methods of designing the well-type furnace. 
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Several years ago it occurred to one of the engineers 
of the Fuller-Lehigh Company that one of the most 
intense manifestations in Nature of turbulent flow and 
agitation of gases and particles in suspension was in 
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FIG. 2.—Three excellent views of the experimental 
furnace at Fullerton, 
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the tornado, where it had been repeatedly demon- 
strated that materials of considerable tensile strength 
had actually been torn apart, disintegrated and reduced 
to fine pieces and sometimes to powder by the intense 
centrifugal action of the air. Experiments were started 
at Fullerton on a small furnace 18 inches square by 
3 feet deep in which the jets were placed to throw the 
flame tangent to a tornado of fire within the fur- 
nace, the flame of the first jet being deflected before 
it reached the refractory walls by the impingement 
with equal velocity at right angles of the flame from 
the second jet, the third jet again changing the direc- 
tion 90 degrees, and the fourth jet completing the tor- 
nado within the pot. 


In order to give a clearer idea of the placing of 
these jets Fig. one shows in plan, the application both 
to the circular and the square pot furnaces. 


It was well known that the external walls of the 
tornado of nature had been observed to be rather 
sharply defined from the surrounding air. Thus it 
was decided to adapt this principle by placing the pul- 
verized fuel jets in such relation to the refractory 
walls that there was little, if any, impingement of the 
fuel tornado on the furnace walls. As was anticipated, 
therefore, the refractory walls showed little damage 
due to erosion, and thermocouple temperatures taken 
on the inner refractory surface of the furnace showed 
that the inner face of the brick never exceeded 2,700- 
2,900 deg. F. 

It had also long been recognized that the transmis- 
sion of sensible heat from hot furnace gases through 
boiler tubes to the water on the other side was limited 
by the existence at the boundary surface of a “dead 
film.” generally assumed to be about 1/40 of an inch 
in thickness, of relatively cool gas in which convection 
currents apparently did not take place, and which 
owing to its low conductivity offered a high resistance 
to the passage of heat (other than radiant) through it. 
This “dead film” is the main and most potent obstacle 
to rapid heat transmission in a boiler, and it follows 
that it scomplete or even partial destruction will great- 
lv assist the flow of heat and hence the efficiency of 
the boiler. Prof. J. T. Nicolson of the Manchester 
School of Technology, amplifying the fundamental 
research of Osborn Reynolds, demonstrated a fomula 
proving that heat transfer is a direct function of the 
velocity of gases passing the tubes. Thus it was antici- 
‘pated and tests subsequently proved that with the 
higher scouring action of the swirling gases in meeting 
the boiler tubes that there would not only be a higher 
rate of heat transfer and higher boiler efficiency, but 
also a cleansing action which would keep the tubes 
clear of deposited ash. 


Early during the experiments the nature of the 
ignition and combusion taking place in the well proved 
quite unlike anything experienced pulverized fuel en- 
gineers had hitherto seen in powdered coal combus- 
tion. The flame itself resembled that of a blow torch, 
virtually a “ball of fire.’ combustion apparently taking 
place in a limited zone within the well. Bv regulating 
air admission and air pressure it was possible to move 
the hottest zone into the well itself or to a point just 
in front of the well. Appreciating further the gains 
due to the more efficient transfer of heat by radiant 
energy as a result of this “ball of fire,” the inventor had 
still further reason to expect efficiencies higher than 
had been before demonstrated in pulverized fuel com- 
bustion, as well as a flatter overall performance curve 
at high ratings, 
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These experiments were kept secret for several 
years, until finally a favored few of the larger opera- 
tors were shown the experimental furnace at Fullerton. 
Several immediately volunteered to install a furnace of 
the new type, but the results which indicated heat re- 
leases many times greater per cubic foot of combus- 
tion volume than had ever been before accomplished 
were so revolutionary in character that the company 
felt it best to withhold a commercial scale installation 
until they had finally and thoroughly convinced them- 
selves that no practical operating difficulties would 
intervene. 


Finally on February 5, 1924, an agreement was en- 
tered into with the United Electric Light and Power 
Company of New York City by which a commercial 
scale experimental installation of the new furnace 
would be made at their Sherman Creek Station along- 
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FIG. 3.—A cross section showing dispersion chamber. 


side five other boilers fired by the older pulverized 
fuel firing methods being exploited by various manu- 
facturers. By thus conducting six simultaneous tests 
on six different systems under similar conditions the 
new furnace construction would not only be subjected 
to a large scale test, but at the same time could be di- 
rectly compared with five competitive systems. 


It was particularly fortunate for the inventor that 
the operating company themselves expressed the de- 
sire to make the tests entirely with their own person- 
nel. In this manner the natural enthusiasm of the 
creator could not inadvertently be injected into the 
testing technique and the results as obtained would 
be those of non-partisan observers, actuated entirely 
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by a desire to seek for themselves the Truth. Today 
it is understood these tests have been completed. It 
had been our hope to be able to present them at this 
meeting. This having not proven convenient to the 
authorities of the United Electric Light and Power 
Company, we shall look forward to the privilege ot 
their presentation at some later meeting. We are per- 
mitted to state, however, that the efficiencies have actu- 
ally proved from 3 to 5 per cent higher than with anv 
other method of firing, and the curve of efficiencies at 
various ratings has been much flatter than anything 
heretofore demonstrated. 


Unfortunately there is not available a sketch show- 
ing the cross section of the furnace used at Sherman 
Creek. In its place Fig. 3 1s shown indicating one 
of the more recent applications of this furnace. From 
the Fig. it will be noted that above the well there is 
provided a dispersion chamber in which the hot gases 
after burning are allowed to expand before reaching 
the boiler tubes, thus reducing the tornado effect to a 
value which can cause no possible erosive effect on the 
boiler tubes. The theory of this chamber was to al- 
low just sufficient velocity to scour off the “dead 
film” without going any further in attacking the 
tubes themselves. It is not possible to state at this 
time the minimum size to which this chamber may 
eventually be reduced. It has definitely been estab- 
lished. however, that the combined volume of well 
and dispersion chamber can be made substantially 
less than the combustion space provided in_ the 
old-fashioned stoker setting. Knowing that we can 
convert present stoker-fired settings by this means, 
and attain the highest boiler ratings desired, we have 
at this time no occasion to go further until the appli- 
cation is extended to other services, such as transpor- 
tation and marine. 

Fig. 4 shows a plan of the water-cooled well as 
actually applied on the later designs. 


Simultaneous with the tests at New York, research 
has been continued at Fullerton on a furnace consist- 
ing of an 8-foot cube. 

Fig. two shows 3 views of this furnace. 

One view shows the furnace just prior to ignition. 

The top view shows the furnace immediately after 
ignition. 

The bottom view shows the very remarkable phe- 
nomenon of the coal equivalent of a 1,500 hp. boiler at 
632 per cent of rating being burned in the volume of an 
8-ft. cube. Equally good results are obtained by the 
use of “wells” discharging horizontally as with the top 
discharge wells here illustrated. 


Engineers of the Pittsburgh district will shortly 
have the opportunity of observing a “well” furnace in- 
stallation in operation at the Brunot Island plant of 
the Duquesne Light Company. 


It is felt that today the “well type” furnace is a 
demonstrated success and that for the first time in the 
history of pulverized coal the problem of turbulent flow 
and hence the problem of combustion volume has been 
solved. Not only may pulverized coal be efficiently 
burned in combustion volumes as small as those pre- 
viously employed for stokers but actually smaller fur- 
naces may be installed where necessary. For the first 
time, completely successful application of pulverized 
coal o industrial and metallurgical furnaces and to 
transportation and marine service becomes _ pos- 
sible, as does also the conversion of present stoker- 
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fired furnaces to the advantages of pulverized coal 
without the necessity in many cases of more than 
slightly modifying the present furnace construction. 
Thus many operators who have heretofore found the 
application of pulverized fuel impracticable on. ac- 
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FIG. 4.—Aost recent plan of water-cooled well furnace. 


count of high cost of furnace re-construction have now 
made available to them the increased efficiency, 
economy, and flexibility of control of pulverized fuel 
firing. 


Thickness of Nickel Coatings 


If nickel plating is used on exposed steel parts of 
automoibles and for similar work, the coating should be 
at least one-thousandth of an inch thick, according to 
the findings of the Bureau of Standards, Department of 
Commerce. If the film of nickel is thinner than this 
the finish will not be durable. 


It has long been recognized that nickel plating as 
ordinarily applied does not vield satisfactory protection 
against the corrosion of iron and steel parts. An in- 
vestigation of this subject by the Bureau of Standards 
has confirmed the work of others, and has shown that 
this failure to protect is due to the fact that the nickel 
coatings are almost invariably porous. It was not found 
possible to produce by anv practicable method coatings 
which are entirely free from porosity. It was found, 
however, that if the nickel plating is made considerably 
thicker than is necessary or customary upon brass parts, 
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the protective value can be very materially increased. 
It is believed that one one-thousandth of an inch is the 
minimum thickness that should be emploved. 


Breaking Rail Problem Discussed at World 
Railroad Congress 
By A. C. Blackall* 


To celebrate the centenary of the railroad in the land 
of its origin, the International Railroad Congress met 
this vear in London. The increasing weight of rolling 
stock, the growing power of the locomotives employed, 
and the consequent greater proportion of high speed 
heavy traffic on railways combined to make the inquiry 
dealing with rails and the materials forming the track, 
and in which the question of safety may be involved, 
one of the greatest Importance at the congress. 


Four reports dealing with the breaking of rails, which 
at different times have assumed a serious aspect, were 
presented. One, by W. C. Cushing (Pennsylvania Rail- 
road), dealt with American railways; another, by C. J. 
Brown (London & North Eastern Railway), contained 
reports concerning railways in the British Empire; a 
third, by Messrs. Merklen and Cambournac, discussed 
the subject from the French railroad standpoint; and 
rail breakages on railroads in other countries were the 
subject of a report by J. Willem (Belgian State Railway ). 

It was stated that in Great Britain the standard rail 
specification had been revised and was adopted by all 
railways. The section of rail for fast and heavy traffic 
on British lines ranges in weight from 90 lbs. to 100 Ibs. 
per lineal yard. The average number of breakages per 
vear is relatively very small, ranging on steam railways 
during the five vears 1918 to 1923 from one in every 127 
miles to one in every 450 miles of running track. On 
electric railways the average has risen in some cases 
notably on the Unde rground Railwavs of T.ondon, to one 
in 38 track miles. 

Many companies are now experimenting with special 
steels. The greater proportion of breakages occurs at, 
or in the close neighborhood of, the joint. In the United 
States, Mr. Cushing said, where very heavy rail sections 
have been used, it has been found that failures in 100-lb. 
rails are two and one-half times more numerous than 
failures in 130-Ib. rails, but experiments indicate that the 
real remedy must be sought rather in an improvement in 
the quality and strength of the metal than by an increase 
in the weight of rail. This suggestion was concurred in 
by C. J. Brown, reporter for the British Empire, who 
emphasized the fact that a primary cause of fracture in 
rails is chemical or mechanical defects in the steel. There 
is no need, it was thought, to modify the specification, 
but rather to concentrate attention on the improvement 
of manufacturing methods. 


The reports on French and other railways indicated 
similar experience to that on American and British lines. 
One point on which there was common agreement was 
the need of preventing rail breakages by giving particu- 
lar attention to the careful maintenance of the track. 
The fact that so large a percentage of failures occur at 
the joint has led. the congress was told, to the prepara- 
tion of reports on the methods which should be adopted 
to secure greater strength in what is admittedly the 
weakest part of the track. It was proposed that on all 
railroads tests of different types of steel rail joint should 
be carried out. 


London, Eng. 
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par of Sheet and Tin Plate Rolls 


A Continuation of Many Years’ Observations by 
a Practical Roller 
By HAROLD HARRIS* 


N an earlier issue, the question of certain troubles 
which come to every roller in the course of his day's 
work was opened up; rough surfaces on hard chilled 
rolls seemed the most important, so definite practical 
suggestions were offered which experience in Jones & 
Laughlin and similar great mills has shown will help. 

Spalling is one of the bugbears which we can 
always look forward to and which we should always 
be prepared for. 


In our July issue, we published Mr. Harris’ 
discussion of the causes of roughness on hard 
chilled rolls. Considerable comment has re- 
sulted from this practical worker’s open dis- 
cussion of what to him is his most important 
problem. 

In this chapter he takes up “Spalling,”’ and 
offers suggestions toward its prevention. 

We will welcome further comment by other 
practical men, whose close contact with sheet 
mill practice has given-them the same or a dif- 
ferent slant on the problem. 


The spalling of a hard chilled sheet or tin-plate 
roll is caused by the water that is used to keep the 
rolls-necks cool, or which is used to control the tem- 
perature, or the working heat of the rolls; this tem- 
perature should be kept very close to 700 deg. F. to 
manufacture sheet-iron or tin-plate successfully. 

Water seeps out of the top roll-necks on the inside 
of both housings on the roller’s side of the mill. This 
water strikes the hot chilled working surface of the 
bottom roll on its face or body near the bearings or 
fillets on both ends of the rolls. Coming in contact 
with the heated roll surface, the lower temperature 
of the water causes crystallization of the chill in the 
roll surface. 

In this crystaline state, cold pairs or sheets con- 
tacting with it during their passage through the mill, 
cause local fractures in the surface chill; small sur- 
face pieces work out, especially toward the outer edges 
of the bottom roll. This is known as spalling, which 
results in much lost time. 

When this condition, sure to result in spalling, de- 
velops, the very best suggestion that can be made ts, 
clean the hard hot neck grease from the top necks on 
the roller’s side of the mill; do this even though it is 
necessary to take out the wooden side-blocks which 
are used to steady the top roll and hold it in position, 


*Woodlawn, Pa. 
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After the grease has been thoroughly cleaned away, 
and the wooden blocks replaced, the water running 
on the top necks will fall directly through onto the 
center of the bottom roll necks, as 1t should, and will 
stop striking the hot surface of the bottom roll. Hav- 
ing eliminated the cause, spalling will stop... By care- 
fully preventing any accumulation of hard grease, the 
water can take its proper course and place and these 
troubles will disappear. 
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Aomethod of polishing rolls. 


It may even be advisable to saw a couple inches ott 
the length of the side blocks before putting them in 
position; this allows more space between the collar 
or shoulder of the roll and the end of the side-block. 


It is no unusual sight to see rolls which have been 
sent from the mill to the roll-shop, showing smal 
fractures or surface breaks near the edges, these 


August, 1925 


breaks ranging from one-half to one and one-half 
inches long. Inspection of the wobbler will usually 
discover the initial “B” on it; this indicates bottom 
roll. Sometimes 36-inch rolls require turning down 
to a 28-inch roll, which means a reduction in avail- 
able roll surface corresponding to 25-inch wide orders. 


Spalling of Plate-Mill Rolls. 


Plate-mill rolls have a heavier chilled surface than 
smaller sheet and tin rolls. Plate-mill rolling practice 
differs from sheet mill in that the mill is worked cold 
instead of hot. 


Spalling of plate-mill rolls, which run from 40 
inches to more than 140 inches, is often caused by the 
roller working, 10, 11 and 12-gauge steel too many 
passes through the rolls without using water on the 
chilled steel roll surfaces. The roller allows his rolls 
to become too hot on the surface in his efforts to get 
these light gauges through his mill quickly. Then he 
throws on the cold hydraulic pressure, and also keeps 
the pressure water on the last two passes of the hot 
plates; this practice of course finishes the steel with 
a red tank plate finish or color so desired by the 
customer. 


The result, however, is exactly the same as in sheet- 
mill rolls. The sudden shock of cold pressure water 
thrown on the body of the rolls causes spalling of the 
surface, the chill falls out in heavy sections in many 
parts of the roll. 


To avoid spalling, a plate-mill roller should carry 
water on the working surfaces of his rolls at all times. 


Ore and Coal Bridges Made Safe 
(Continued from page 326) 


Stops do not interfere with rail splices or bolts. 

Not necessary to grind or finish rails for W-S-M 
stops. 

Stops applied at most suitable location on rails. 


Rails d onot carry holding loads from one point on 
runway to another. 

No danger of derailing wheels. 

No parts such as ropes, solenoids or brakes. 

No heavily stressed clamping levers liable to 
breakage. 


No loads introduced into the bridge structure other 
than those already provided for. 


Minimum of structural supporting parts required. 

Small space required for stops. 

Stops are applicable to nearly all types of bridges. 

Minimum interference with removal of trucks. 

Little likelihood of damage to stops in case of 
broken wheel or axle. 


Cast Iron Pipe 


For a century, pipes made of cast iron have been 
used more extensively than any other kind, in western 
europe and America, for conveying and distributing 
water to communities. Pipes of this material, laid in 
trenches in the ground in 1665, still supply water to 
the fountains of Versailles. Philadelphia has cast iron 
pipes reported to have been in service for more than 
a hundred years. In many other communities also cast 
iron pipes have given good service for long periods. 
But like other objects of iron, pipes are the prev of 
corrosion. 
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Though cast iron pipe rusts on the surface, seldom 
pitting or scaling off, yet corrosion reduces the ca- 
pacity of pipes for carrying water, sometimes forming 
rough lumps of rust, called tubercles, inside the pipe. 
Not only do the tubercles reduce the bore of the pipe, 
but they also cut down the water-carrying capacity 
ly their roughness, acting as a friction brake on the 
flowing water. Tuberculation proceeds rapidly at cer- 
tuin stages and under certain special conditions of 
water. Sometimes these tubercles so nearly fill small 
pipes after a number of years, that but little water gets 
through. 

Devices for scraping the rust from the insides of 
pipes have been mechanically successful, but it has 
been a common experience that some of the pipes 
tuberculate again in shorter time than they did 
criginally. 

It has long been known that cement, now so fa- 
miliar in highway pavements, sidewalks, bridges, 
buildings, and water reservoirs, would inhibit tuber- 
culation of iron embedded in it. Also, cement can be 
given a very smooth surface. Years ago water pipes 
were made of thin sheet iron lined and covered with 
cement motar. Pipes of this kind did good service for 
a period, but, owing to structural weaknesses, they 
have passed out of common use. 

The problem resolved itself into getting a thin, 
smooth, strong coating of cement on to the inside of 
cast iron pipes of all sizes, and making the coating 
stick so tenaciously that it would withstand the hard 
humps of transportation and of laying in the trench. 
The coating must cover every spot of the interior of 
the pipe. 

The company built an experimental plant and 
undertook to make cement-lined cast iron pipe. At 
first, Rosendale, or “natural.” cement was used, the 
coating being 3/16 inch thick in pipes 4 to 10 inches 
in diameter and %4 inch thick in 12-inch to 24-inch 
pipes. Natural cement was preferred in the begin- 
ning because quicker setting and less subject to shrink- 
age and hair-like cracks. Each pipe (12 feet long) 
was stood on end with an iron cone, point up, at the 
bottom. Cement mortar in just the right condition 
was poured into the pipe around the cone. The conc 
was then drawn up out of the pipe, distributing the 
mortar into a thin, dense, smooth coating. 


During 1922 and 1923, the process was much 1m- 
proved. Portland cement was substituted for the 
weaker natural cement. The pipe, open at both ends. 
is now placed, with its axis horizontal, on revolving 
rollers. A rich mixture of cement of proper cons!st- 
ency is distributed over the interior surface of the pipe 
while it is being revolved. After the cement is uni- 
formly distributed, the pipe is rotated at a higher speed 
for about 25 seconds. These changes make possible a 
thinner, denser and more strongly adherent lining. 
Incidentally, it was discovered that the jarring vibra- 
tion of the pipe as it was rapidly rotated drew some 
of the water in the mortar to its inner surface, thus 
making the inside of the pipe almost as smooth as 
porcelain. 

Apparently this engineering investigation has 
yielded an acceptable solution of an old waterworks 
problem, increasing the durability and service value 
of cast iron pipe, and, above all, preventing loss of 
capacity through tuberculation. 


Contributed by H. Y. Carson, Member. American Society 
of Civil Engineers: Research Engineer, American Cast Iron 
Pipe Company, Birmingham, Ala, 
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The Plant Laboratory and the Testing 
of Raw Material 


By S. R. ROBINSON+ 


in the steel business he worked under Capt. Bull 

Jones, then manager of the Braddock works of 
the Carnegie Steel Company. In those days the steel 
industry was in its infancy and chemistry had hardly 
been heard of around a steel mill. Mr. Schwab re- 
marked that he recalled very well the first time the 
Pennsylvania Railroad specified a certain chemical 
composition for an order of rails. Capt. Bill Jones 
went up in the air at once, as he had never heard such 
names as carbon and mangenese. He remarked to Mr. 
Schwab, “Charlie, this damned chemistry is going to 
ruin the steel business yet.” To prove that his pre- 
diction was not true I might mention that whereas 
this country produced less than 1,000,000 tons of steel 
in 1880, in the past year there were 43,000,000 tons of 
steel produced. 


Bint in 1880 when Mr. Charles Schwab started 


We are frequently urged to present prac- 
tical talks and suggestions that will be helpful 
in the every-day problems which confront the 
industry. Mr. Robinson’s remarks made be- 
fore a gathering of his fellow workers are a 
frank discussion of the possibilities and the 
limitations of the chemist in the metal in- 
dustry. 


Practically all of this enormous tonnage is under 
chemical control from the iron ore, the coal and lime- 
stone, to the finished product. Every blast furnace has 
its laboratory and the custom of grading pig iron by 
fracture has gone in the discard. 


Every heat of steel from an open-hearth furnace is 
sampled and an analysis furnished the melter before 
the heat is tapped. The melter became very expert at 
judging the percentage of carbon by the fracture of 
the test piece on open-hearth steel, but when he 
switched to electric steel his fracture readings were 
away off and he now depends on the laboratory en- 
tirely for his carbons. 


The laboratory is often criticized when an error is 
made in an analysis, whereas if all the facts were 
known it is surprising how few mistakes are made that 
are serious. Take a carbon determination on a blow of 
steel weighing 4,000 pounds. A small test piece is 
taken weighing, say, one pound, drilled, and .2 of a 
‘grams is weighed out for the determination; now it 
takes approximately thirty grams to make an ounce. 
From this you can see how careful the chemist has to 
work and what an enormous chance for error there 1s. 


It might be asked why there is such lack 
of uniformity in the metals at times with all this 
chemical control and the answer be that although 


*Presented before the Monday Noon Club, Industrial 
Works, Bay City, Mich. 
+Metallurgist, Industrial Works, Bay Citv, Mich. 
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much has been found out about the different metals 
there is still a lot to be found out yet. That the actual 
complete analysis does not tell the whole story and 
that in handling any of the metals there is some as 
vet intangible factor that is not under control. [ sup- 
pose this is what makes the game so interesting. 


In making analysis of the incoming material for 
the foundry there are certain well defined limits in 
composition that we work to. For example take the 
two grades of pig iron, foundry pig iron for the iron 
foundry, and steel pig iron for the steel foundry. In 
general appearance and shape these two materials may 
appear to us identically the same and we might well 
remark, “Why, there can’t be much difference in these 
two kinds of pig iron. Pig iron is pig iron.” “The 
chemist is drawing the line pretty fine when he says 
that a couple of pigs of foundry iron would ruin a blow 
of steel.” The truth of the matter is there is a very 
good reason for the difference and it is in the amount 
of phosphorus in the two metals. Steel pig contains 
less than .04 per cent phosphorus while foundry pig 
contains as much as .7 per cent phosphorus at times. 
or 1714 times as much as the steel pig. So if we would 
accidentally get two pigs or 200 pounds of foundry 
iron into a blow of steel it would introduce as much 
phosphorus as 3,500 pounds of the steel pig. 


The reason for keeping the phosphorus low in the 
steel is that in an amount of .1 per cent or more phos- 
phorus makes the steel brittle and lable to break 
under shock. 


The same element is in cast iron scrap and that 1s 
why we have to be careful not to introduce this ma- 
terial into our steel. 


An analysis is made of the incoming coke to see 
that the maker supplies us with low sulphur and low 
ash and high fixed carbon in this material. The power 
house coal is tested, as is also fuel oil. 


Foundry sands are tested chemically and a fineness 
test 1s also made. 


On chemical control for the foundry we endeavor 
to make the necessary analysis with commercial ac- 
curacy and get the results to the foundry quickly. 
Manifestly it would be of no value tothem to know 
today that last week they kept within certain limits. 
whereas it is of considerable benefit to them to find 
out during the forenoon of one day the composition 
of the previous dav's heat as a guide to today's opera- 
tion. 

(n incoming material we endeavor to keep all stock 
up to specification such as alloy steel for studs and 
shafting,. springs, bolts, cold rolled steel. stavbolts, ete 


The problem of purchasing would be simplified if 
it were possible to give all incoming material some 
comparatively simple chemical or physical test and 
then get up a specification saying that the material 
will b caccepted if it on analysis comes within certain 
limits, or if it meets certain phvsical tests. 
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Unfortunately this is not possible in many cases. 
For example take high-speed stcel—material of like 
analysis will give entirely different results when put 
into service. Here enters the personal element where 
in one case the maker has highly skilled men on the 
furnace and the hammers and his product has that so 
far intangible element that makes it a better product 
than the other producer who comes out with an in- 
ferior article, although they may both have the same 
analysis. Then it is necessary to go into an elaborate 
service test to prove which is the better. 


This holds good on other materials, such as fire 
clay where the usual chemical analvsis fails to tell the 
whole story, and we go to the fusion test. and even 
then if the clay is not finely ground it will not bond 
the individual grains of sand sufficiently to give good 
service. 


This intangible something in materials and things 
we like to define as the soul or heart. We claim and 
rightly so that the industrial works’ cranes have a soul, 
for there is a part of every one of us built into every 
one of them. I recall years ago at college that the pro- 
fessor of Anatomy was reported to have said jokingly 
that he had dissected many thousand “stiffs” or human 
bodies but had never found the place for the soul. 
However it is there and it is in this institution and in 
every institution which builds with its heart and hand. 


It would be tiresome for vou to listen to a detailed 
account of any analytical methood that I might give. 
We try to locate the cause of a defect and not say. 
“Well, the analysis is all right, that lets us out.” 
Oftimes the analysis is all right and still the piece is 
scrapped. We try to keep in mind that the analysis 
rarely ever tells the whole story. We try to obtain the 
whole history of the piece in question and give some 
reason for the defect so that it can be prevented the 
next time. Sometimes our explanation ts not correct 
or is disputed by others, but if it has gotten them to 
thinking there is a better chance for the true cause te 
be located. 


Every plant laboratory should do a certain amount 
of research work and keep up with new developments. 
Just now we are trving out a new pig iron in the 
foundry in the semi-steel. This pig is made from an 
ore mined in the north of Cuba—the ore contains 
Chromium and 1 per cent Nickel. These two elements 
impart valuable properties to steel and it is claimed 
by the makers that it will likewise impart valuable 
properties to steel and it is claimed by the makers that 
it will likewise impart valuable properties to cast iron. 


This is another one of those intangible properties 
that we are trying to corner. 


Not long ago the brass foundry made a heat of B-27 
Brass that had the highest tensile strength and great- 
est elongation of anv heat made so far in the foundry. 
The analyss was practically the same as any other 
heat, the melting, molding and pouring of this test bar 
was the same as hundreds of other bars. Other heats 
since have come close to this in physical results but 
none have reached it. Now the question is if it was 
done once why can't it be done every dav? 


We endeavor to keep a close watch on all heat 
treatments, and as is well known, every vanadium 
casting of major importance has a test bar attached and 
that bar must stand a certain test before the casting is 
released. In this connection we recently received a 
list of tests made on carbon vanadium stecl forgings 
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made by the Camden Forge Company. These forg- 
ings are for main cornecting rods and it is recognized 
that when steel is worked under the hammer or press 
its properties are improved. However, averaging the 
total number of tests in this list and the results thus 
obtained as compared with our tests on cast carbon 
vanadium steel they show practically the same tensile 
strength and elastic limit and only 5 per cent better 
elongation and 10 per cent better reduction of area 
than we get. 


We endeavor to co-operate with every department 
in correcting unsuitable material and also in testing 
out new material. 


This last subject, New Material, which was so 
wisely passed on recently by the superintendent when 
he stated that he desired something definite on every 
kind of new material that came into the plant. I would 
ask those who are not clear on any new material they 
have tried out, to send a copy of their report to our 
department. In this way we will gradually collect 
cata on articles which can be referred to in the future 
and thus eliminate a lot of retesting. 


I imagine a great many of us have often asked this 
question: “Why is it not possible to conserve the 
heat that is in a newly poured steel casting by putting 
it in the heat treating furnace while it is still red hot, 
cither reheat it, or allow it to cool slowly in the fur- 
nace?” If this could be done we would save fuel and 
time. When steel castings were first made they were 
left in the sand several days and were thus said to 
be “sand annealed.” 


Neither one of these treatments will produce the 
desired result, which is the refinement of the grain of 
the steel, thereby putting it in the best condition to 
stretch or give under load and to resist shock. It 1s 
true slow cooling in the sand or in the furnace will 
relieve strains in unequal sections but the main func- 
tion of heat treatment is grain refinement as pre- 
viously stated. 


Last week in the foundry a Vanadium Slewing 
Pinion was shaken out hot and placed in the heat- 
treating furnace with a lot of miscellaneous Vanadium 
castings (the latter coming through in the regular 
way), and immediately heated and given the regular 
Vanadium treatment. After the charge had become 
cold on the following day, a test bar from the pinion 
was pulled along with bars from several other cast- 
ings in the charge. The bar from the pinion had a 
coarse crystalline fracture and stretched only 514 per 
cent, whereas all the other bars had a fine-grained 
fracture and stretched from 1714 per cent to as high as 
261% per cent. 

The pinion on being broken showed the same 
coarse crystalline fracture. To prove that this frac- 
ture could be refined by proper heat treatment the end 
of the broken pinion with a test bar attached was 
again heat treated. after being allowed to become cold. 
and when the test bar was pulled it stretched 19% 
per cent and showed a fine silky fracture. 


The lesson to us in this is that it is necessary to 
allow a piece of steel, whether it is a casting or a forg- 
ing, to become cold before heat heat treatment to ob- 
tain proper grain refinement. Steel should be al- 
lowed to cool down through its lowest critical point 
before beng heat treated. This point is stated in all 
railroad specifications for forgings or castings, that 1s, 
the proper temperature to refine the grain,” 
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SUTURE DELL 4 


Two-Speed Synchronous Motor 


A salient pole, synchronous motor which can be 
run at either of two speeds without changing the fre- 
quency of the power supply, has been developed by the 
General Electric Company. One of these machines 
has already been built, rated 5.000/2,500 horsepower, 
600/300 r. p. m. for operation at unity power factor. 
Possible applications of such a motor would be in 
mine ventilation, ship propulsion and, when used as a 
generator, in hydroelectric generation of electricity. 


The revolving poles of the two-speed motor are 
fitted with a special shoe of such form that each two 
adjacent poles can be excited with the same polarity. 
Thus the motor can be connected for either normal or 
one-half normal number of poles by throwing a pole- 
changing switch for the stator winding and a reversing 
switch for the field winding. Operated as a generator, 
this principle makes it possible to obtain two frequ- 
encies at the same speed or the same frequency at two 
_ different speeds. 


In mine fan installations, where the full capacity 
of the fan is not required at times, and where a speed 
ratio of two-to-one is satisfactory, the two-speed syn- 
chronous motor has been proposed for use. By its 
use in ship propulsion half speed could be obtained at 
normal frequency, thus allowing the turbine to be 
operated at normal speed where the efficiency 1s 
maximumi. 


With connections reversed and operating as a gen- 
erator, this machine has been proposed as a_ possible 
solution to the problem of hydroelectric plants where 
conditions are such that the effective head varies 
through a wide range such as in western irrigation 
projects, etc. At half turbine speed, a two-speed gen- 
erator would give the same frequency as at normal 
speed, with reduced output but still with good eff- 
clency. 


Carnegie Steel Co. Water Purification System 


Carnegie Steel Company has awarded a contract to 
Wim. B. Seaife & Sons Co., Pittsburgh, Pa., for a We- 
Fu-Go Intermittent Water Purification Svstem, hav- 
Ing a capacity of 2,500,000 gallons per day for their 
Farrell, Pa., works. 

This plant will provide a water which will in- 
crease the steaming efficiency and lower the costs of 
- steam production by eliminating the mechanical clean- 
ing of boilers due to scale deposits and repairs due to 
corrosion. The water purified will not vary over cight 
parts to the million from a standard, even though the 
raw supply may vary in the quantity and kinds of 1m- 
purities. “Phe installation of this plant is in line with 
the most advanced pohtey of economy and. efficieney 
hy this company. 

Carnegie Steel Company has also contracted with 
Win. B. Seaife & Sons Co. fora similar plant for Luey 
Furnaces, Pittsburgh, Pa.. the supply to be purified 
being taken from the \legheny River. 
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Four-Cylinder Drills with Governor 


A new line of four-cylinder pneumatic drills, 1n- 
cluding both reversible and non-reversible sizes, has 
been placed on the market by Ingersoll-Rand Com- 
pany. 

These new machines contain many advanced fea- 
tures which all tend to give greater reliability, more 
efficient operation and reduced drill maintenance costs. 

These are the only drills equipped with speed gov- 
ernors which automatically prevent racing the drills 
hevond a safe working speed. The governor saves on 
air consumption and prevents wear and tear on the 
drill parts. In tapping and reaming it avoids burning 


of taps and reamers. 


Charles N. Ring Now Assistant Director 


Charles N. Ring, until recently works manager ot 
the Allied Steel Castings Co., Harvey, Ill, has been 
appointed as assistant director of the Electric Stecl 
Founders’ Research Group, succeeding W. J. Corbett. 
who recently resigned to become secretary-manager 
of the Steel Founders’ Society of America. 

Mr. Ring has had more than 15 years’ experience in 
steel casting manufacture, following his education at 
W ashington University and the University of Mis- 
souri, At various times, Mr. Ring was connected with 
the .\merican Steel Foundries, the Commonwealth 
Steel Co.. the Hlinois Steel Co., the Laclede Steel Co.. 
and the Ohio Steel Foundry, prior to his connection 
with the Allied Steel Casting Co. 

Mr. Ring is active in affairs of the American 
Foundrvimen’s Association and the American Society 
for Testing Materials. 

The director of the Electric Steel Founders’ Re- 
search Group is R. A. Bull, and the companies ot 
which a a is composed are: Fort Pitt Steel 
Casting ¢ McKeesport, Pa.; Iebanon Steel Foun- 
drv, ian Pa.; Michigan Steel Casting Co.. De- 
troit; Nugent Steel Casting Co., Chicago, and Sivyer 
Steel Casting Co., Milwaukee. 
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Chemical Equipment Exposition A Success 


Ten Hundred and Forty-three Technical and Industrial Visitors 
Register from 22 States and Abroad at Providence Show 


Wier registered technical and industrial visitors’ 


attendance of 1,043 from 22 states, Canada, Italy 


and Czechoslovakia and with a range of exhibits 
covering the entire field of essential processing equipment 
and materials, the first Chemical Equipment Exposition, 
promoted and managed by the Association of Chemical 
Equipment Manufacturers, opened in the State Armory, 
Providence, June 22nd, and came to a successful conclu- 
sion on Saturday, June 27th. 


ee 
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The exposition was held throughout the week in 
which the American Institute of Chemical Engineers held 
semi-annual four-day sessions in Providence. In con- 
junction with the exposition also occurred special sessions 
of a section of the American Chemical Society, the Provi- 
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dence Engineering Society and sections of the American 
Association of Textile Chemists and Colorists. 

A feature of the week’s events was the meeting in 
the Exposition building on Monday evening, June 22nd, 
of the Rhode Island section of the American Chemical 
Society and the Providence Engineering Society. Prior 
to an inspection by the members of the two organiza- 
tions of the exposition, they were addressed by G. O. 
Carter, President of the Association of Chemical Equip- 
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ment Manufacturers, on chemical equipment’s applica- 
tion to Rhode Island industries. 

A further feature of the week’s events was a dinner 
of the Rhode Island and Northern New England sec- 
tions of the American Association of Textile Chemists. 
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Robert Miller has been appointed manager of the 
Rocky Mountain sales district of the General Electric 
Company, succeeding Harry D. Randall, who is on 
leave of absence because of ill health. B. J. Wheat- 
lake succeeds Mr. Miller as local office manager at 
Salt Lake City and Mr. Randall has been assigned to 
special duties at the general office of the company in 
Schenectady. Mr. Miller’s headquarters will be in 
Denver. 


—— 


The St. Louis County Gas Company is preparing 
to make improvements to its Webster Groves plant. 
Part of the additional apparatus installed will consist 
of two (2) Andale Aftercoolers together with the nec- 
essary connections, etc., required for them. In addi- 
tion to the Andale Aftercoolers there will also be in- 
stalled a Cottrell Electrical Tar Precipitation plant 
having capacity of approximately 6,000,000 cubic feet 
of gas per day. Contract for all of this work has been 
awarded to the U. G. I. Contracting Company of Phil- 
adelphia. 


The Conveyors Corporation of America are dis- 
tributing an illustrated booklet entitled “Ash and 
Soot Disposal.” Many of the largest power plants in 
this country are euipped with American Steam Jet 
Ash Conveyors, and exterior and detail interior views 
of such installations are pictured. Operating results 
of four 800 H. P. W. T. boilers are specifically given. 
These sixteen pages will interest any progressive en- 


gineer. a 


Electric Hot-Plate 


A unique application of an electric hot-plate for 
lowering the temperature of the working ends of open 
header dies and solid cold-forging tools is made at the 
plant of the Buffalo Bolt Company, North Tonawanda, 
N. Y., manufacturers of bolts, nuts, wire and bar ma- 
terial. At this plant, many tools and dies are made 
which must be spectally heat treated in order to ob- 
tain production output on automatic and semi-auto- 
matic machines. In the case of header dies and solid 
cold-forging tools, it is essential that the body of the 
tool be of unusual hardness, it being necessary, at the 
same time, that the working ends themselves have less 
of the characteristic of hardness and more that of 
toughness. 


The dies an dtools are rst heated t oa temperature 
of 1,450 to 1,500 deg. F. in an electric furnace and then 
quenched in a saline solution. After cooling they are 
agvain heated, this time in an electrically heated oil 
tempering bath to a temperature of appromixately 450 
deg. F. They are then allowed to cool to normal air 
temperature. Ordinarily, this cycle would constitute 
the complete heat treating process. 

The tools and dies in question, however, are sub- 
ject to great strains and shocks. In the case of car- 
riage bolt open header dies, particularly, the square 
neck opening with its sharp corners constitutes a weak 
working part and, unless sufficient toughness is im- 
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parted to the metal at this point, the life of the die 
will be short. 

Accordingly, in order to provide the proper ele- 
ment of toughness at the point where it 1s needed, 
without destroying the great hardness in the body of 
the dies and tools themselves, the Buffalo Bolt Com- 
pany has installed an electric hot-plate, manufactured 
by the General Electric Company, for tempering the 
ends. The dimensions of the plate are approximately 
Y x 18 inches and the electric heating element, suitably 
insulated, is cast in the plate itself, providing a 
suitably strong construction for withstanding the 
severe service imposed. The plate rests on a small, 
electrically welded frame about two feet in height. 


After cooling from the oil tempering treatment, the 
working ends of the dies and tools are polished with 
emery cloth. They are then placed on the heated plate 
and left there until the ends assume a bluish color, in- 
dicating that the drawback operation has been com- 
pleted. They are then removed and allowed to cool 
in the open air. The hardness of the working ends ts 
thus reduced to give greater toughness and less brit- 
tleness, the original hardness of the tool and die body 
remaining. The operation is quickly performed and 
has been found to increase materially the life of the 
dies and tools in question. 


The plate has been found to be simple and inex- 
pensive, clean and safe, giving off no smoke, soot or 
fumes. The plate, oil tempering bath and electric fur- 
nace used in the operations described are all General 
Electric products. 


Latest Stewart Bulletin 


Performance, construction, service, satisfaction— 
are the watchwords emphasized in the new folder 
issued by the Chicago Flexible Shaft Co. 

The Gray & Prior Machine Co., Worthington 
Pump and Machine Corp., and Fred Heinzleman have 
contributed testimonials to their favorable experiences 
with Stewart furnaces. 


Sale of the two Schoenberger blast furnaces of the 
American Steel and Wire Co., at Pittsburgh, has been 
made to the Pennsylvania Railroad, according to a re- 
cent announcement. The furnaces and plant will be 
dismantled. These furnaces were built in 1865 and 
had an annual capacity of 164,000 tons. Neither has 
been active for several years. 

Wanner Malleable Castings Co., Hammond, Ind., 
operating plants at Hammond, Ind., and Beloit, Wis., 
contemplates building air furnaces at its Beloit works. 
The new unit will require about 100 tons of steel and 
will have a stack about 150 feet high. The furnaces 
are expected to be put into operation in August or 
early in September. 

Robert Bentley, Youngstown, Ohio, president Ohio 
Iron and Steel Company, and a director in the Youngs- 
town Sheet and Tube Co., has been elected president of 
the Community Corporation. He succeeds as presi- 
dent Henry M. Garlick, identified for many years with 
the industrial development of the Mahoning Valley. 
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John F. Lewis, assistant general super:ntendent of 
the IXdgar Thomson steel works, of the Carnegie Steel 
Company, at Braddock, one of the best-known steel 
men in the country, has retired after having been with 
the steel company for 52 years. For the last several 
years, Mr. Lewis has been in poor health and he de- 
cided to give up his position in an effort to regain his 
health. 

Starting as a messenger and hammer-boy in 1875 
under Capt. William R. Jones, one of the pioneer steel 
imen in Braddock, Mr. Lewis worked his way through 
many positions until in 1896 he was appointed assis- 
tant master mechanic of the Edgar Thomson plant. In 
1896 he was given the position of master mechanic and 
held that position until 1903 when he was appointed 
assistant general manager, at which position he 
worked for the last 22 years. 


Fourteen years ago when the open-hearth blast 
turnaces were built at Braddock, Mr. Lewis had com- 
plete charge of the works and superintended their 
construction. He was the inventor of many machines 
now being used in the Carnegie Steel Company's fur- 
naces, prominent among them being a vertical hydrau- 
lic ingot stripper, a blast furnace stock distributing de- 
vice and a steel tie fastening device. 

Mr. Charles S. Proudfoot has resigned his position 
of chief electrical engineer of the Cambria plant of the 
Bethlehem Steel Company to assume similar duties 
with the Vanadium Corporation of America. He will 
he located at Niagara Falls, N. Y. 

Mr. W. E. Miller succeeds Mr. Proudfoot at Cam- 
bria. . 

Mr. Proudfoot’s leaving and rejoining Mr. A. A. 
Corey recalls Mr. Corey’s leaving Homestead, where 
he was general superintendent. When Mr. Corey was 
called to the vice presidency of Midvale, Proudfoot 
was one of the several superintendents who followed 
to assist in the reorganization work. 


The Youngstown Sheet and Tube Company has 
appointed L. H. Underwood superintendent of blast 
furnace at the Indiana Harbor plant. Mr, Under- 
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wood had been superintendent of blast furnaces at the 
Gary. Ind., plant of the United States Steel Corp. 

Brad. P. Wheeler has resigned as assistant to C. FE. 
Korns, general superintendent of the Portsmouth, 
Ohio, works of the Wheeling Steel Corp. Mr. Wheeler 
has become associated with the Lackawanna works, 
Bethlehem Steel Corp., Lackawanna, N. Y. 


Bureau of Mines Changes 


Il. H. Hill, chief petroleum engineer, has been 
placed in charge of the Petroleum Division of the Bu- 
reau of Mines, Department of Commerce, and will 
have supervision of all petroleum investigations con- 
ducted by the bureau both in the Washington, D. C., 
office and the various field stations and offices. Mr. 
Hill has served as assistant chief petroteum engineer 
for the past two years, and previous to this service was 
supervisor of oil and gas operations on leased public 
lands and superintendent of the Petroleum Experi- 
ment Station at Bartlesville, Oklahoma. 

S. P. Kinney, assistant metallurgical chemist, with 
headquarters at Pittsburgh, Pa., has been designated 
as supervising metallurgist of the Bureau of Mines. 
Mr. Kinney will have technical supervision of the 
bureau’s ferrous metallurgical work both at the Pitts- 
burgh station and at the other experiment or field 
stations where ferrous metallurgical work is con- 
ducted. All members of the metallurgical staff of the 
bureau have been instructed to bring to Mr. Kinney’s 
attention any matters pertaining to ferrous metallurgy 
which in their opinion may be of interest to the Bureau 
of Mines. Mr. Kinney has for some time been en- 
gaged in the study of problems affecting the tech- 
nology of blast-furnace practice. 

C. I. Sims, electrometallurgist, has been desig- 
nated as chief of the metallurgical section at the Pitts- 
burgh, Pa., experiment station of the Bureau of Mines, 
and in this capacity will have technical supervision of 
all metallurgical work conducted at that station. 

Kk. D. Gardner, mining and explosives engineer, 
will, effective August 1, serve as acting superintend- 
ent of the Southwest Experiment Station of the Bu- 
reau of Mines, Tuscon, Arizon. 
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The Trumbull Steel Company, Warren, Ohio, has 
begun work on a new open-hearth furnace at its local 
mills, making a total of eight such units at the plant. 
The new furnace ts expected to improve considerably 
the situation with regard to sufficient supply of mia- 
terial for the rolling mills, necessitating the purchase 
of steel from outside sources for some months past. 
It is expected to rush the furnace to completion and 
place in service at the earhest date. The estimated 
cost has not been announced. The company is also 
making improvements at its tin mills, including the 
installation of new heating furnaces and auxiliary 
equipment. Mixer cars and other kindred equipment 
are being installed for handling material from the blast 
furnace of the Trumbull-Clifts Furnace Company, an 
afthliated organization, to the open-hearth furnace of 
the company on the other side of the Ohio River. 


Plans are under way for a reorganization of the 
Kmpire Rolling Mill Company, Cleveland, Ohio, re- 
cently acquired by new interests, headed by A. W. 
Wheatley, Lima, Ohio. The new company will likely 
retain the same or closely similar name, and will be in- 
corporated under state laws. Plant possession will 
take place in August, and tentative plans are being 
considered by the purchasing interests for alterations 
and betterments for increased efficiency ; at the pres- 
ent time, it consists of six hot mills and two galvaniz- 
ing pots. Mr. Wheatley is president of the Delphos 
Manufacturing Company, Lima, manutacturer of sheet 
and metal products, and it is expected that a large out- 
put of the Empire mills will be used by this company. 
I). R. James, heretofore secretary, treasurer and gen- 
eral manager of the empire Company, will retire from 
the business. 

The Coplan Steel Company, Ogdensburg, N. ¥., 1s 
said to be arranging for the rebuilding of the portion 
of its local plant recently destroyed by fire with loss re- 
ported in excess of $40,000, including equipment. The 
rebuilding is expected to cost approximately a like 
amount. Headquarters of the company are at Hull, 
Oue. 

The Tampa Steel Products Corporation, Tampa, 
Fla., recently organized under state laws, has con- 
cluded negotiations for the purchase of a tract of about 
2,000 acres of land at Sulphur Springs, near Tampa, as 
a site for a new plant, for which it is expected to have 
plans drawn at an early date. ‘The initial works will 
consist of a number of buildings, with power plant, 
including three open-hearth furnaces, one 20-inch mill 
and one 8-inch mill, with auxiliary structures. The es- 
imated cost is reported in excess of $500,000. The 
new company is said to be headed by J. R. Finkelstein, 
formerly head of the [looster Rolling Mill Company, 
Terre Haute, Ind. The Tampa Industrial Development 
Corporation, Tampa, FF. HL. Wolte, president, is inter- 
ested in the project. 


The Falls Steel Tube and Manufacturing Company, 
Newton Falls, Ohio, lately organized under state laws, 
has acquired a tract of about three acres of land on the 
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line of the Baltimore & Ohio Railroad, vicinity of the 
plant of the Newton Steel Company, and is perfecting 
plans for the erection of a new mill for the production 
of steel tubing and afhliated products, including steel 
pipe up to 3% inches in diameter. The works will 
comprize a main unit and several minor structures, 
reported to cost more than $250,000. with equipment. 
It is expected to make machinery purchases at an early 
date, having the plant ready for service in the fall. The 
company is headed by R. A. Kenworthy, recently re- 
signed as secretary and treasurer of the Newton Steel 
Company, who will act as president and treasurer; 
George T. Filius, Warren, Ohio, has been elected vice 
president and secretary of the new company. 

The Parkersburg Iron and Steel Company, Parkers- 
burg, W. Va., has purchased a tract of local property. 
totaling about 12 acres, and has plans under way tor 
the construction of a new plant, consisting of a num- 
ber of one-story units, to cost in excess of $100,000. 
The mitial plant will be extended at a later date. It 
will be given over to the production of a line of stecl 
and iron products, including pipe, bends, etc. 


The Pacific Rolling Mill Company, Inec., Seven- 
teenth and Mississippi streets, San Francisco, Cal., has 
purchased a tract of land at Kansas and Marin streets, 
totaling close to four acres, and plans for the erection 
of additions on the site. The project will include a 
one-story farbicating shop and one-story foundry for 
steel casting production, estimated to cost close to 
SO00,000, with equipment. It is purposed to install 
machinery to develop an output of 2,000 tons per 
month, as compared with a production of approxi- 
mately one-half this amount at the present mills. It 
is expected to procecd with the work at an early date. 
I. B. Noble is president, and A. E. Wilkins, general 


Manager, 


The Donner Stecl Company, Buffalo, N. Y., has 
work in progress on the electrification of its local mill 
at 475 Abbott road, to include the installation of 
motors, controls and accessory equipment. It 1s pur- 
posed to replace practically all steam-driven appa- 
ratus. Itrank R. Huston is vice-president and general 
manager. 

The Maillard F. Wilfong Iron Works Company, 
Philadelphia, Pa., has plans for the immediate rebuild- 
ing of the portion of its local iron and steel plant at 
lifty-second street and Grays Ferry avenue, recently 
destroyed by fire with heavy loss, an official estimate 
of which has not been announced. Considerable new 
equipment will be installed, including traveling cranes 
and other material-handling apparatus. 


The Youngstown Sheet and Tube Company, 
Youngstown, Ohio, has authorized plans for the con- 
struction of its proposed new battery of tin mills at its 
plant at Indiana Harbor, Ind. The work will consist 
of 224 individual mill units, estimated to cost more 
than $2,000,000, with machinery. It is expected to he- 
gin actual erection in the near future, when contracts 
for equipment will be placed. James A. Campbell is 
president. 
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YATT steel mill bearings are giants for speed up work, permit uninterrupted opera- 

strength and endurance. Their rolling tion increase production and lower costs. 
action, positive lubrication and ability to 
absorb shock loads fit them for the severe 
requirements of steel mill service. 


Leading plants are using these bearings with 
complete satisfaction and are continually 


‘ ; adding to their Hyatt bearing equipment. 
In charging cars, ingot mould cars, rolling 


mill tables and other types of equipment Investigate the advantages that Hyatt bear- 
Hyatt bearings have, by years of creditable ings can bring to your mill. Our engineers 
service, proved their ability to stand the gaff. are glad to furnish full information on bear- 
By eliminating plain bearing friction they ings for your new or present equipment. 


HYATT ROLLER BEARING COMPANY 


NEWARK DETROIT CHICAGO SAN FRANCISCO 


WORCESTER PHILADELPHIA CHARLOTTE 
PITTSBURGH CLEVELAND 


100-Ton Hyatt equipped ingot mould car 


